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The New England Glass Works. 

The New England Glass Works was estab- 
lished in 1817, when the Boston Porcelain 
and Glass Factory at Lechmere Point was 
purchased by Edmund Munroe, Denning 
Jarvis, Daniel Hastings and Amos Binney. 
Under the new management the business was 
at once put ona prosperous basis, and rapidly 
extended. Starting with one small six-foot 
furnace, with a capacity of 700 pounds to the 
pot, the works have increased from time to 
‘ime, so that at present there are employed in 
all about 300 persons. The rapid growth has 
Leen largely due to the superior quality of 
the goods manufactured. In the first years 
of the business wood was used for fuel, and 
when coal was adopted in place of wood. 
chimneys with strong draught had to be 
built. Each furnace is connected by an 
underground flue with the great chimney 
built in the central yard. This 
chimney, 225 feet in height, 1s 
nearly twenty-five feet higher than 
Bunker Hill Monument, in the 
neighboring part of Boston, which 
was formerly Charlestown. 

In the manufacture of glass either 
oxide of lead or lime is used. When 
the latter is an ingredient, the glass 
lacks the luster and transparency, so 
noticeable when oxide of lead is 
used in its place. No lime is used at 
the New England Glass Works; 
and, 80 careful are they in obtain- 
ing a pure quality of lead-oxide, 
that for many years they made from 
pig-lead, enough not only for their 
own use, but to supply others. The 
pig-lead is placed in large ovens and 
the heat of the coke fire soon raises 
the mass to a temperature, when it 
absorbs the oxygen from the air and 
is converted into oxide of lead. 
This process requires about twelve 
hours, after which it is ground wet 
and dried. 

This company, in the early days 
of arc-lighting, began the manufac- 
ture of glass globes for electric lights, several 
of which are shown in this issue of the RE- 
VIEW, and has, ly persistent and costly exper- 
iments, held the lead. It has been found 
that arc-light globes, owing to the severe tests 
to which they are subjected by exposure 
to the weather, require the best glass, which 
must be made of lead. By experiments with 
this kind of glass a globe has been manufuac- 
tured in which the percentage of breakage is 
very small The globes are all blown by 
hand, and great atiention is paid to the 
process of annealing. They are placed in an 
oven kept hot by a flame of burning gas 
playing on the roof, and are little by little 
moved to a cooler part of the oven and at 
last removed. They are toughened by this 
process, and capable of sustaining great 
changes of temperature without cracking. 
The globes are blown of a uniform thickness 
as thin as it is possible for them to be, while 
having sufficient strength. 

In many places it is desirable to shield the 
direct rays of the arc light, and for this pur 
pose the glass is placed in an arbor and 
rapidly revolved, while a wire brush with 
wet sand is pressed against the surface of the 





globe, may be roughened in this way. 

While the plain or roughened globe made 
by this concern are peculiarly adapted for 
| electrical use on account of their evenness 
/and their translucent quality, a new style, 
|ealled the ‘‘frosted,” will soon be put 
upon the market. This new pattern has a 
marked advantage, as almost no light is cut 
off by the glass and the diffusive power 
largely increased. The New England Glass- 
works’ globes are remarkably free from the 
| specks and blotches which are so unsightly 
| when magnified by the intense rays of the 
are light. 
| In view of the keen competition abroad 
| among glass manufacturers, it is at least not 
|unworthy of notice that the finest foreign 
| productions have been surpassed both in 
| novelty and artistic excellence by the ‘‘ Am- 
berina” and ‘‘ Pomona” styles of manufac- 





glass. The whole, or any portion of the 


| shades are painted inside and outside with 
the desired pattern and the whole is then 
| fired a second time. 

At the recent meeting of the Electric Light 
| Association, in B.ltimore samples of incan- 
descent shades of various patterns were 
shown and greatly admired. A new cata- 
logue containing illustrations of the various 
globes and shades made at their works, has 
just been issued. From the excellent variety 
here shown, a judicious choice can be made 
to suit any style of furnishings. The growth 
of the business is keeping pace with the 


fair to assume large proportions during the 
coming season. 





conditions of manufacture. 


development of electric lighting and bids | 





Incandescent Blectric Lighting. 





As Discussed at the National Convention 
in Baltimore during the Closing 
Sessions. 





‘Operating Expenses” Treated of at 
Considerable Length. 





Friday’s Proceedings in Detail. 





In our issue of February 20 we published 
a complete and connected report of the pro- 


For incandescent-lamp bulbs a special | ceedings of the National Electric Light Con- 
quality of glass tubing is made, which fully | vention, 
answers the requirements of clearness, ease |in full, with the exception of Friday’s, a 
in working, and toughness demanded by the | careful summary of which appeared. We 


each day’s work appearing 


publish below the detailed report of 
Friday’s proceedings which com- 
pletes the story of the Baltimore 








Fig. 1.—VIeEW OF THE Factory OF THE NEw ENGLAND GLass Works, Boston, Mass. 


tured glass. The former is of a ruby shade 
merging into an amber tint; in the latter a 
light amber shade has in most cases a back- 
ground of frosted glass. 

By a recent decision of Judge Colt, in the 
United States Circuit Court, in the case of 
Edward D. Libbey ts., The Mount Washing- 
ton Glass Company e¢ a/. an injunction was 
granted to restrain the defendant from in- 
fringing letters patent No. 282,002, granted 
to Joseph Locke, now the property of 
Edward D. Libbey, proprietor of the New 
England Glass Works. The patent covers 
the process of manipulating glassware con- 
taining gold ruby in snch a way that the two 
colors of amber and ruby shading into each 
other are produced. y 

Shades of great variety in Pomona art glass, 
which in part have the frosted appearance 
previously mentioned, are made for incandes- 
cent lamps. The variety of effects to be ob- 
tained by grouping in various ways the 
different styles of these artistic shades in 
incandescent lighting opens up a new field of 
household ornamentation. 

Incandescent lamp-shades of decorated 
porcelain were seen at the works. The 





The works, which cover five acres, are situ- 
ated in East Cambridge, on the line of the 
Boston and Lowell Railroad. 





————_eagpo—__— 
Mr. Otto Fahnehjelm, of Sweden, 
has invented a combination of a suitable sub- 
stance and flame for producing light from an 
incandescent soli@. The flame of water-gas 
has an intense heating power. An ordinary 
fan-tail burner is used, the flame from which 
passes between two rows of vertical teeth 
composed of magnesia, baked and molded, 
with starch, under high pressure. Theteeth 
when heated become beautifully luminous, 
and the light shows colors correctly, and can 
be used for photography. 

— ‘The use of the electric light in 
churches,” says the St. James's Gazette, 
‘* will be a great boon to congregations who 
suffer severely at the evening services from 
the pollution of atmosphere caused by gas 
burners. St. George’s Church, Hanover 
square, is now lighted with electricity; and 
this improvement will, there can be little 
doubt, before many years have passed, be 
introduced into many other churches, It is 
really time that some attention should be 





bestowed upon not only the lighting, but also 
the ventilation of churches. 








convention, with the exception of 
two or three papers which were read 
to the convention and which will 
appear later. 

Mr. Van Depoele’s paper on ‘ Elec- 
tric Motors,” was read by the secre- 
tary, and received with much ap- 
plause 

Dr. Allen V. Garrett, of the 
Chemical Electric Light and Power 
Company, of Boston, gave the asso- 
ciation an interesting account of 
the experiments of his company 
with a primary battery, as 2 means 
of furnishing incandescent light. 
He said: “I need not tell you, gen- 
tlemen, that I have not come here to 
warn you against forming crude 
and hastily adopted notions in re- 
gard to the electrical system which 
I represent, for I believe that the 
electric light companies of this 
country are represented by men who 
do not jump hastily at conclusions, 
and who are not in the habit 
of taking things for granted ; 
but I ask you in all fairness, not to unthink- 
ingly class one system of lighting with those 
inventions which periodically appear before 
the public with meteor-like brilliancy, claim- 
ing to do that which every scientist knows to 
be impossible with the materials at their dis- 
posal; companies whose exodus from the 
business arena is as sudden and, to the un- 
initiated, as unexpected as their advent, and 
in regard to whose end we must remain silent 
if we wish to be charitable. 

‘* Had it not been for the scholarly payer 
(by Dr. Moses) to which we had the pleasure 
of listening yesterday morning, I had in- 
tended to speak in detail of those early 
experiments with the Voltaic current; experi- 
ments beginning with Professor Volta, of 
Pavia, in the year 1800, when he constructed 
his electric pile, followed by his cowronne 
de tass 8, or crown of cups, which suggested 
to Sir Humphrey Davy his brilliant experi- 
ment of the same year when he dazzled the 
whole world by producing for the first time 
the electric arc. These experiments were 
followed by others so numerous that, were I 
even to enumerate them, I am sure I should 
be imposing upon your patience. It is suffi- 
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cient to say that in the years which followed, | 
a few scientists, conspicuous among whom 
were Daniell, Grove, Snell, Bunsen and Pog- 
gendorf, won for themselves renown which 
is historic. 

“I need not remind you that there are es- 
pecial points of activity and stagnation in 
the history of all science, and that at about 
the middle of the present century, electri- 
cians had well nigh abandoned the hepe of 
producing powerful and continuous currents 
of electricity by the primary batteries, and 
the attention of electrical investigators was 
turned more especially to the theory of electro- 
magnetic induction as advanced by Faraday 
as early as 1831, after which followed many 
inventions, conspicuous among which were 
those of Pixii, Pacinotti, Siemens, Wheat- 
stone and Gramme; and in this way the whole 
question of producing powerful currents of 
electricity by purely chemical means fell into 
background and became looked upon as a 
thing of the past, and the problem of con- 
verting the heat which accompanies the 
rapid oxidation of fuel into motion, and 
from motion into electricity, became the 
absorbing question of the day. 

* The latter half of the present decade has, 
however, marked an epoch of remarkable 
activity and interest in the subject of pro- 
ducing powerful electric currents by primary 
batteries and electricians are now working 
actively on this question. 

“In the present state of the art it is not be- 
coming in any man to stand upon the floor 
of this convention and claim to do with a 
primary battery that which can be done with 
a good dynamo machine, but, as you know 
right well, the question is not always how 
much electric light can you produce within 
economic figures, but you are oftentimes 
asked how little light can you furnish from 
an isolated plant at a price which consumers 
will pay. 

“This is precisely the question which I am 
prepared to answer. A primary battery 
capable of successfully lighting for a num. 
b-r of hundved hours a single incandescent 
lamp, or, if nece-sary, a score of them, is not 
an invention to be put aside as wholly insig- 
nificant. 

“I speak cons:rvatively when I say that it 
makes not only possible, but feasible, the 
electric lighting of a single house, a yacht, 
a parlor or sleeping car, or even a man’s own 
private carriage. It also places at the dis- 
posal of every physician and surgeon a light 
always ready and requiring but little care, 
with which he can explore the interior of the 
human body. I need not suggest other uses 
for such a light; they suggest themselves to 
every one. This is a field of electric light- 
ing which is out of the reach of the dynamo 
machine. 

“The Chemical Electric Light and Power 
Company, of Boston, of which I am the rep- 
resentative, is to-day putting out plants for 
the purposes which I have enumerated. It 
controls by letters patent the use in a voltaic 
battery of those chemicals which alone make 
possible practical results. 

‘* Heretofore a battery which could maintain 
an electric light for twenty hours was looked 
upcn as phenomenal. The Chemical Electric 
Light and Power Company have placed a 
plant in the New York Mutual Life Insur- 
ance Building of Boston, which gives the 
elevator car three hundred hours of good 
light, with one charge of battery solution. 
We are furnishing light at prices which we 
find the consumers are willing to pay. 

“IT have intentionally refrained from 
going into the details of construction of our 
battery or the composition of our solutions. 
I shozld not feel justified in occupying the 
floor of this convention for any such pur- 
pose. I wish simply to say that we have no 
secrets, and the structure of our battery and 
the chemicals which we use are at all times 
open to inspection. The time has gone by 
for any one to claim to produce electricity or 
electric light for the public in any way which 
does not appeal to the good judgment and 
common sense of practical men who are 
skilled in this particular branch of applied 
science. 

“*T will not longer take your time with 





this matter. In closing, I wish to say that it 


has been to me a pleasure to bring before the 


National Electric Light Association the first | 


practical device for producing the electric 
light in commercial quantities and within 
economic figures, by purely chemical means, 
without ‘the intervention of any mechanical 
force whatever.” (Applause.) 

OPERATING EXPENSES. 

The first thing after the transaction of the 
business published in our last, was the pres- 
entation of the following paper on “‘ Operat- 
ing Expenses,” prepared by Mr. E. R. 
Weeks, of Kansas City : 

Were it possible to make an estimate of 
operating expenses, that would be an average 
for all parts of the country, and for various 
plants, the result would be of comparatively 
little value. Conditions are so different that 
exactly the same plant would require a much 
larger expenditure in one locality than in 
another. Water power may be available in 
one city, and the operating expense of the 
power department be reduced to an incon- 
siderable amount. Again, proximity to fuel 
supplies will give this item a subordinate 
place. The wide differences in the size of 
plants do not make a corresponding differ- 
ence in expenses, even in a given plant, an 
increase in the number of lamps does not 
equally affect the expense in all departments, 
nor is the change in operating expenses in 
direct ratio to the increase. A plant of in- 
candescent lights does not give the same 
relative per cent. of expenditure for lamps 
and for power as obtains in an arc plant; the 
single item of attendance in the lamp depart- 
ment being much less for the former. 

In making an estimate of operating ex- 
penses, therefore, it has been thought best to 
take as a basis, an are plant of two hundred 
lamps, and leave as much margin as possible 
for the varying conditions which affect the 
cost of labor and supplies 

As water power is available in a few cases, 
it has not been considered, this report being 
based upon the supposition that most plants 
must be operated by steam, which necessi- 
tates large expenditures for machinery, fuel 
and attendance, and renders the ques'ion of 
economic measures highly important both to 
the furnisher of light and its consumer. 

In establishing a plant, two items enter 
into the calculation of financial returns—the 
original cost of machinery and the expense 
of running it. 

In no other business does so close a rela- 
tion exist between the quality of machinery, 
the operating expenses and the net gain. In 
other industries it pays to buy the best im- 
plements; in electric lighting anything else 
isa loss. Reliability is the first considera- 
tion. It is not necessary to say to a body of 
eluctric men that stoppage means rebate, re- 
bate means loss, not only in immediate 
returns, but in confidence from customers. 
and so greater financial loss. 

Every piece of machinery should be 
chosen not with reference to its price, but to 
the dependence that can be placed upon its 
steady,efficientservice. The best engine is not 
good enough. Many a lighting plant has 
failed because of a poor one. There should 
be an automatic cut-off, and all bearings 
should be large and strong. The governor 
should be perfect so that a change in load 
shall not result in a change in speed, and a 
consequent variation in the lights. If given 
its maximum load, a large engine is much more 
economical than a number of small ones; 
but in case of stoppage the loss increases in 
proportion to the number of lights. 

Economy requires a fair grade of oil freely 
used. Heated bearings result equally from 
the clogging of poor oil and the stinted use 
of a good one, and they necessitate stops 
with a consequent loss of time and its aggra- 
vating train of results. The seeming waste 
from a free use of oil may be prevented by a 
system of drainage, which will preserve the 
drip to be used over again, finally to be sold. 

Where the water is full of impurities, 
special attention must be given to the con- 
struction of the boiler, which should be such 
as to allow a free circulation, and render all 
parts easy of access. The dest boilers require 
frequent cleanings, with thorough inspection 
at least once every three months, Heaters 
should be of such design, grates of suc 





pattern, and all steam apparatus so set up 
and adjusted as to allow the use of the lowest 
grades of fuel in the most economic way. 
Fuel being a heavy item of expense, an at- 
tentive fireman, capable of intelligent judg- 
ment as to the greatest amount of heat to be 
obtained from a given quantity of fuel, is a 
profitable investment. $2 per day is but 
value received for the services of such a man. 
In a two-hundred arc plant he can save more 
than his salary, and in addition, can produce 
from a cheap grade of coal better results than 
can be gained by the ignorant use of the 
most costly fuel. 

As was plainly shown at our last conven- 
tion, the cost of fuel is a widely varying 
item, one indeed upon which there seems to 
be no common ground except the desire to 
reduce it. According to the varying grades 
and the different methods of handling, from 
three to fourteen pounds of coal per lamp 
per hour are required, and its price ranges 
from $3.50 to 50 cents per ton. 

As the most efficient service demands the 
closest attention on the part of engineer and 
fireman, too long a watch should not be re- 
quired. 

Basing our calculations upon a good mixt- 
ure of slack and nut coal for a two-hundred 
arc plant at an average distance from the 
fuel supply, the cost of the power depart- 
ment should be not far from 32 per cent..of 
the whole operating expense. 

Even with the most carefully constructed 
lines having supports not over 100 feet apart, 
inspection of the whole circuit should be 
made every two or three days, especially in 
cities where there are narrow streets, or a 
great number of wires. A good line foreman 
is worth from $15 to $20 per week, and he 
should keep his department within 7 per 
cent. of the total operating expenses. 

Economy requires an absolutely automatic 
regulation of the current, and the most satis- 
factory service will be secured when the ten- 
tion is not too high. The object sought 
should be, not the greatest amount of light 
on a given circuit, but the greatest amount 
consistent with a reasonable degree of safety. 

Several years of experience seem to have 
demonstrated that a light double-leather end- 
less belt without rivets, is best, giving the 
greatest security against stoppage and a 
steadier pull for the machine than results 
from other kinds of belting. In the care of 
dynamos, cleanliness cannot be too rigidly 
exacted. Clean’iness here is the watchword 
not only of success, but of true economy. 
A neat, rapid and observant attendant is 
absolutely necessary that trouble and expense 
may be avoided. To prevent costly delays, 
all bushings, insulations, etc., should be 
cleaned daily; frequent inspection of their 
condition should be made, and they should 
be found in a state that would leave the 
white kids of a West Point Inspector, free 
from the slightest stain. 

The cost of running the dynamo depart- 
ment should form about 14 per cent. of the 
whole opera'ing expense. 

Single lamps with larger carbons, even 
when they must be re-trimmed during service 
are more economical than the duplex lamps. 
The globes used on the latter are more expen- 
sive and are more frequently broken. The 
unequal expansion produced by heating the 
side adjacent to the arc and the sudden 
change in temperature from the shifting of 
the arc to the other side, always lead to this 
result in double lamps. The loss on them in 
this direction alone would almost pay for the 
extra service of re-trimming single lamps. 
Moreover, owing to the crowded condition 
of the hox of the duplex lamp, it is more apt 
to get out of order, and for the same reason 
is more difficult to readjust; and as carbons 
are not uniform in their lasting qualities, the 
loss from burnt holders reaches its maximum 
where this lamp is used. 

Outside lights give more reliable service 
when hung rigid, and the same is true for 
inside lamps, unless a device similar to that 
exhibited at Chicago by the Western Elec- 
tric Company be used, Light hard-wood 
ladders and a good lamp man will have 
a better effect upon operating expenses than 
the ordinary loose tackle for raising and 
lowering. The ladder is of course less con- 


! 
venient, but a lamp properly trimmed with 


it is in no danger from the frequent variable 
contracts caused by raising. 

In the use of carbons, a certain amount of 
waste must always result; but this item can 
be considerably reduced by trimming short- 
time lamps with pieces. The carbon question 
preperly belongs to another committee, but 
it may be said here that chief grades are a 
constant source of annoyance and loss. 

Globes are a vexatious part of the best 
lamps, and swell the item of breakage 
despite the utmost care. In fact there is no 
profit in them, except for the manufacturer. 
Nine-tenth of this breakage is due to the un- 
equal expansion resulting from over-heating, 
The most feasible of the proposed preventive 
measures would be the use of a sheet of as- 
bestos packing, which would insulate the 
globe from the undue heat at the lamp base. 

Perfect trimming of lamps, as early as pos- 
sible in the day, should be insisted upon. 
Switches, bases and all contacts must be well 
cleaned. Rods should be wiped before being 
pushed up, and in scouring them nothing but 
crocus cloth should be used. In exposed 
places, they should also be provided with 
protectors All screws and contacts must be 
kept tight. A careful lamp-man. without 
patrol duty, can trim 100 lamps per day, 
while for one who patrols his own circuit 
from 25 to 50, according to distribution and 
service, is a reasonable number. Such men 
are worth at least $1.50 per day. 

With reference to the lamp department, 
there should be a thorough system of at least 
fortnightly inspection, with reports of trouble 
and breakage, and their causes. 

With careful attention the expense in the 
lamp department should not amount to more 
than 28 per cent. of the operating expenses. 

As the cost of installation and attendance 
is generally borne by those manufacturing 
light, as all fixtures are usually furnished by 
them, and as the change in seasons produces 
by slight variations in operating expenses, it 
is cnly fair to ask that the revenue be equally 
uniform. Hence contracts should be annual; 
circuits should not be cut for transient busi- 
ness without adequate compensation. This 
is difficult to fix, but it should be at least one- 
third more per month than the yearly rate. 

We do not offer this paper as a satisfactory 
or comprehensive report on operating ex- 
penses. Data upon which to found estimates 
of real value have not been accessible, owing 
to anevident reluctance to make them known- 
The subject is, however, one of the most 1m- 
portant that can occupy our attention. Upon 
it chiefly depends the future spread and finan- 
cial success of electric lighting. Our busi- 
ness is new, and its operation is so different 
from that of other industries, that we cannot 
draw largely from their experience. At the 
same time, the public is no longer so patient 
of slow and awkward experiments at its ex- 
pense as it wasin the early days of telegraphy. 
People demand immediate perfection in the 
thing for which they pay. 

It therefore behooves each one of our mem- 
bers to give freely and fully of his experience 
to our common fund of knowledge, that our 
industry may gain a sure and substantial pay- 
ing basis in the shortest time possible. We 
would therefore suggest that a standing com- 
mittee be appointed to receive statistics in re- 
gard to the various operating expenses , that 
this committee adopt a form of blank analysis 
to be furnished to each member of the Asso- 
ciation, whose personal duty it shal] be to fill 
out such blanks monthly, and forward them 
to the chairman of the standing committee ; 
that this committee compile and present to 
the annual convention of this Association 
general statements as to the operating ex- 
penses of various plants, both arc and incan- 
descent. This information should, of course, 
be received by the committee in perfect con- 
fidence, and should be used only for the bene- 
fit of members of the Association. 

There are many ways in which our inter- 
ests might thus be promoted. For instance, 
it may appear that A, running a 300-light 
plant, has an expense of 2 cents per lamp per 
hour in the lamp department (repairs, globes, 
carbons and attendance), whereas that of B, 
with a business of like extent, amounts to 2, 3 





or 4 cents, and in the power departmert A 
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may be spending 8 and B but 2 cents per 
lamp perhour. The chairman would then 
direct A to confer with Bin regard to power, 
and B to correspond with A in reference to 
the lamp department. 

Unless some such method be adopied, any 
treatment of the subject will be of little value; 
while, with such a system, reports could not 
fail of most important beneficial results. 


THE INCANDESCENT LIGHT. 


The next business on the programme was 
a paper on the “Incandescent Light,” by Dr. 
Otto Moses, of New York. 

Dr. Moses : ‘ Mr. President and gentlemen 
of the convention, I have not prepared a re- 
port on the subject of incandescent lighting, 
but I would be very glad, in an informal ex- 
temporaneous way, to present some things 
which were not embraced in the paper by Mr. 
Beane, and which probably have not been 
given in any publications that have appeared 
so far. What I propose to give isa little of 
the inside working of the incandescent light. 
I am a great believer in the doctrine that our 
president has announced as the one that 
should prevail, namely, that we are here for 
the purpose of giving and receiving informa- 
tion. Ours is not a mutual admiration society ; 
but it is one in which what we have, we give; 
and I come to give that which I hope will he 
weli received, particularly as it is a free gift. 

“Incandescent lighting, as you know, has 
been advancing ever since the time of Sir 
Humphrey Davy, in various periods of de 
velopment. He was really the discoverer of 
the incandescent light, and he produced 
some results with it that to-day would be ex- 
traordinary if witnessed. For instance, he 
used batteries of over 1,800 volts intensity 
That would produce in carbons of the thick- 
ness then used, results that would be perfec'ly 
overwhelming; and it astonished his audi- 
ence, one of the most brilliant in England. 
After Sir Humphrey Davy, Starr commenced 
his experiments, and had he not died at 
the early age of twenty-seven, it is very likely 
he would have brought the incandescent 
light to a point where it would have been 
ready for adoption when the dynamo machine 
was invented, at a subsequent date. Then 
there was another period, that of Boulyguine, 
Konn and Lodyguine. They used in St. 
Petersburgh incandescent lamps tor actual 
illumination. One of those gentlemen—I 
forget which one—was a merchant who was 
interested in scientific subjects, and he de- 
vised this lamp and put it in his store, and it 
brought a corresponding increase of business 
tohim. People from all parts of the coun- 
try visited him, and his lamp was thought 
worthy of honorable mention by the French 
Academy of Sciences. After that, Moses 
Farmer began to work on the incandescent 
light, and another American—Sawyer. At the 
same time Swan in England appears to have 
made certain experiments on incandescent 
lighting in vacuo. But all these experiments 
were not much in advance of what Sir 
Humphrey Davy had done fifty years before. 
I_ 1865 incandescent lamps had been used for 
scientific purposes. They had also been 
used for mining purposes, so M. de Changy 
says: but we have nothing to substantiate 
that statement. During the Paris Exposition 
he had an admirable opportunity to bring 
his electric light before the world. But he 
neglected it. I believe there is a legal maxim, 
that if one neglects aright, he forfeits it. At 
any rate, he brought out a paper in which he 
claims this thing, and figures the lamps ex- 
actly like those now in use. I took occasion 
to investigate his published claims, and I 
found, as I say, that they are insubstantial. 

‘* After that period we come to the new one. 
Thomas A. Edison, assisted by a number of 
co-laborers, took up the subject of incandes- 
cent lighting, and in a couple of years 
brought it to a state of great development 
and perfection. Swan took up the subject 
which he had neglected for a number of 
years, and commenced to work in that direc- 
tion, assisted by several persons. Mr. 
Crookes also began to study the matter. His 
previous information, and what he had done 
for the world, enabled him to do that with 
the best grace in the world; because, had it 
not been, I think, for the investigations of 


Mr. Crookes, incandescent lighting to-day 
would not have been in the position in which 
it nowis. Mr. Crookes, as you know, is a 
very able scientist, originally a chemist, but 
a man of multifarious development scien- 
tifically. In 1878 he took up the subject of | 
the study of gases in vacuo, and he, in con- | 
nection with a co-laborer, Mr. Gimingham, (a | 
glass-blower), did a great deal to render in- 
candescent lighting possible; because all the | 
preliminary facts connected with the study | 
of the vacuo were carried to a finished point | 
of development. For instance, he was en- 
abled to produce vacuo of one two-millionths 
of an atmosphere. As some one remarked, 
that is equivalent to saying one one-hundredth 
of an inch of mercury in a barometic column 
three miles high. That will give you some 
idea of the perfection of the vacuo that he 
produced. Contemporaneously with Mr. 
Crookes, Mr. Gassiot, Mr. Spottiswoode and 
Mr. De La Rive, all assisted by wealth, carried 
their investigations to a very high point of | 
refinement. You know Mr. Spottiswoode | 
had an induction coil made that would give 
a spark 40 in. in length, and Mr. De La Rive 
made use of the mo-t complicated apparatus | 
for producing all degrees of perfection in | 
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the vacuum, the elimimating of certain 
gases, the absorption, for instance, of oxy- 
gen and carbonic acid, and all those refine- 
ments which are necessary if you wish to 
study the phenomena in their perfection. 
After that Mr. Edison commenced his investi- 
gations and perfected the mechanical parts 
of an incandescent lamp. His lamp was at 
the Paris Exposition, and there found much 
favor. At the same exposition were the 
lamps of the United States Company, (Max- 
im lamp) and the lamps of Swan and St. 
George Lane Fox. However, the incandes- 
cent lamp was simply a matter of progressive 
development, Sir Humphrey Davy showed 
that it could be produced by incandescence 
of small carbon rods, made from vegetable 
fiber in vacuo; Starr had done the same 
thing over mercury. Boulyguine, Konn 
and Lodyguine had done it by the use of 
stoppers. That is, they had made vacuo 
and had tried to stop them with cements. 
At that time Geisler had made his vacuum 
tubes in which he had rarefied mediums, 
but hisvacuo were maintained by the fu- 
sing of glass, so that they were practically 
perfect. And, as an interesting fact, I 
may say that a vacuum tube was prepared 
by Prof. Quincke over twenty years ago, 
and he has been weighing that tube at 
intervals since, and it is exactly to-day in 
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was then. It is simply a glass vacuum 
tube fused off, so that the fused globe 
having a vacuum inside will absolutely 
not leak. 

“The next thing I would like to call your 
attention to is that every vacuum tube pre- 
pared to-day does leak, and it leaks because 
platinum wire is not glass, and there is an 
air film between, but that film is so infinites- 
simally small, that probably it would take a 
hundred years before it would leak; that is, 
before it would become subject to the same 
atmospheric pressure that prevailed around 
it. 

‘I would like to call the attention of those 
who desire to take up that subject or who 
have been engaged upon it and would like to 
improve in it—I would say to them that the 
opportuni ies are considerable for the de- 
velopment of incandescentlighting. I would 
like to call the atiention of the convention 
to what particular points it is capable of 
development, so that they make work out on 
those lines—such lines as I have selected my- 
self to follow up. As an exemplification, 
however, of what an incandescent light is, 
I have introduced this [exhibiting a lamp] at 
the request of the president. This is a lamp 
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Fig. 2.—Eectric-Ligut GLOBES OF THE New ENGLAND GLAss WORKS. 


I have been at work on two or three years 
although the principle has been applied by 
me years before. The lamp as you see it 
here—any lamp could answer the same pur- 
pose—consists of the following organs: A 
glass globe evacuated, either hermetically 
sealed by making it a continuous glass 
globe or not hermetically sealed, and stop- 
ping it. In this case my lamp happens to be 
stopped with the only material that will not 
allow of an admission of the atmosphere into 
it. Thatis, as you are well aware, platinum. 
The lamp that I have in my hand is a stopper 
lamp. ‘This stopper is of platinum. And I 
would like to call your attention to this very 
remarkable fact which enables incandescent 
lighting to be possible, which is this, that 
platinum and glass have identically the same 
coefficient of expansion. That is if I heat 
a platinum wire and a glass rod of the same 
dimensions and notice the dilation, I will 
notice they have increased exactly the same 
in length and the same in width. You put 
these two things together and you have under 
the applications of heat the same expansions. 
And here comes another very wonderful 
thing for which we should be very thankful, 
it is that platinum is a very poor conductor 
of heat, so is glass. If those two substances, 
having the same coefficients of expansion 
expanded in different times, in different 





the same physical condition in which it 


ratios, it would not be possible to unite them 


together. It is only because they expand in 
the same ratio that you can apply a surface 
of platinum to a surface of glass and get a 
perfect stopping for a vacuum. I do not know 
in the whole range of sciences where I can 
point to a fact where so much depends upon 
one trifling circumstance. 

‘«The next organ is the incandescing portion 
of the circuit which is enclosed in that 
vacuum. A little recapitulation there will 
be necessary. As stated, Sir Humphrey 
Davy already used carbon for that purpose. 
But platinum was known, too, All the aer- 
ometers that are used for the explosion of 
gases in vacuo, for the analysis of gases, con- 
tain platinum electrodes. Then platinum 
was used as an incandescing conductor. In 
1864, I had the pleasure, as a student, of 
making an incandescent lamp, consisting of 
eight incandescent lamps in the one fixture. 
The object of it was a purely scientific one, 
though practical in its bearing. It was to 
make use of the incandescence of platinum 
for the purpose of indicating variations of 
movement. I applied it to an anemometer, 
and I have the pleasure of saying that it met 
with the approval of the eminent astronomer 
M. Le Verrier, who has charge of the Astro- 
nomical Observatory in Paris. Staite found 
that iridium was better than platinum for 
certain purposes. Tben came the period of 
carbon taken up by this triumvirate of Rus- 
sian physicists, and also improved very much 
by Mr. Sawyer, who died some years ago. 
It is scarcely necessary to say, that almost 
any organic substance will furnish a carbon, 
that can be used for electric light purposes— 
all except those that have nitrogen in their 
composition. It is said that silk may be used 
for incandescing conductors. Experiments 
I have made, show that silk disintegrates 
under it and forms flocculent scales. You 
can change the character of it by eliminating 
the nitrogen, and it is probable that has been 
done. But almost all organic substances 
will furnish a matter for the incandescing 
part of the electric light circuit. Carbon, as 
you are aware, has wonderful electrical prop- 
erties. It will permit of the passage of cur- 
rents very easily and it is very homogeneous. 
That is, for given lengths it retains its resist- 
ance, but there is this one property that must 
be called to mind, that by increasing incre- 
ments of heats in the preparation of the car- 
bon you can diminish its resistance. <A 
metal heated returns to its original resistance 
approximately, though some of them ex- 
pand more than others, and do not 
retain their original diameters, but with 
a very small degree of variation. Car- 
bon, however, possesses that wonderful 
property, so wonderful a property is it 
that you must look to something in its chemi 
cal nature for the cause of it. I have exam- 
ined the spectrum of carbon incandescing 
loops up the point where they have disap- 
peared under the strong influence of powerful 
currents; that is, they have been volatilized, 
and I find that invariably hydrogen is present 
in the spectrum up to the last point of separ- 
ation. Carbon, asI said to M. Dumas—who 
was the greatest authority on the subject of 
carbon of this country—as I said to him, ‘‘I 
do not believe that such a thing as carbon ex- 
ists,” and he said, ‘‘ I have very grave doubts 
of it.” But carbon, with infinitesimally small 
proportions of hydrogen, may be called car- 
bon. The diamond is probably the purest 
form of carbon that we have, but below the 
diamond, in the scale of hardness, | think 
you may say that carbon is almost invariably 
united with hydrogen, and one or more atoms 
of hydrogen will continue to go off with 
every increment of the heat you give it, until 
the proportions become overwhelmingly car- 
bon and infinitesimally hydrogen; that is to 
say, you can go on heating carbon until the 
hydrogen is driven off, and you then acquire 
more and more peculiar qualities in your car- 
bon. Its resistance diminishes. Its density 
increases. It becomes gray in its color until 
finally it reaches a quality approaching the 
diamond; and it is not improbable that the 
diamond was produced by the elimination of 
the hydrogen from the carbon by intense heat. 
All other forms of these carbons are amor- 





(Continued on page 7.) 





ao 


HLECTRICAL REVI BW - 





[February 27, 1886 








Blectrical Review. 


Published at 23 Park Row. 
P.O BOX 3329. 








Gro. WorTHINGTON, - - -_ Editor. 
CHARLES W. Pricer, Associate ‘‘ 
Loren N. Downs, President. 


ANDREW J. Dam, - Vice-Pres’t and Treas. 
C. C. Haskins, } 
Gero. A. HAMILTON, 


Jouy W. BEANE \ 


Consulting Electricians. 








SUBSCRIPTION 
United States and Canada, $3.00 per an- 
num, in advance. Postage paid by publisher. 
Great Britain and other foreign countries, 
$4.00, inadvance. Postage paid by publisher. 


ADVERTISING. 
Transient, 25 cents per line, nonpareil. 


EDITORIAL ANNOUNCEMENT. 

Address all communications and make all 
Express Money orders, P. O. orders and 
checks, payable to order of ELECTRICAL 
Review, P. O. Box 3329, New York. 

We invite correspondence from Electricians, 
Inventors and the Telegraph and Telephone 
Sraternity and those engaged in Electric Light- 
ing on matters pertaining to electrical and 
scientific subjects, and all facts of special interest 
in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mailing 
address of their paper changed by sending both 
old and new address, 

Mr. J. Viennot, 150 South Fourth Street, Phila- 
delphia, is our accredited representative for Penn- 
sylvania. 

Frank M. Gilley. 54 Equitable Building, Boston, 
Mass., is our New England representative. 

Mr. C. C. Haskins, 118 LaSalle Street, Chicago, Il, 
will represent the Revrew in the West. 

Messrs. Wm. Dawson & Sons, 121 Cannon Street. 
London, England, are our representatives for Great 
Britain. 








NEW YORK, “FEBRUARY 27, 1886. 





6 0 N TEN T 8. 

PAGE 
The New England Glass Works. . eqeccccesces 1 
Incandescent Electri¢ Lighting.............. 13,7 7-10 
PRE NE ccnanincwenidine adaverenedeveruces 4 

Death of President Smoot, of the Western Elee - 
CW CI sain kts bsse sesed binvesnnicdewevees 1 
A Novel Means of Thwarting Competition...... 4 
National Electric Light Association.............. 5 
General Western NewS.........cccccccccccscccccs 5 
Boston Electrical NOWS....0000.0cccescccccccccse 5 
OPN ind denn dcadeenaieqsccevedenes 6 
Government Telegraphy ...........ccccccsccccee 6 

Bright Remarks on the Politico-Telephonic Situ- 
inns nk cts beried wencbewstpacseniicctednces 6 


Electrical News from Louisville, Ky............ 6 
OT FB orice cindy éitodecteevesescnssee ae: | 








It is funny, but nevertheless true, that an 
electric-light worker sometimes has to adjust 
his wires by the aid of a tallow candle. 





**Cog hog to rog. Jags isnot 100.” This 
looks funny, and it is to expert telegraph 


operators. What tried to go over the wires 
was: ‘‘Come home to Rome. James is not 
well.” 





Mr. Thos. A. “Edison was married to Miss 
Mina Miller, of Akron, Ohio, February 24, 
Lieut. F. W. Tappan, U. 8. N., acting as 
groomsman. Mr. and Mrs. Edison will 
spend the winter months at the groom’s 
Florida home. 





The Missouri and Kansas Telephone Com. 
pany, through the excellent management and 
the faithful work of its officers, has again 
reached a dividend-paying basis, which bids 
fair to continue. A dividend of 11 per cent., 
payable in stock of the company at par, was 
declared at the annual meeting, January 27. 
Certificates will be issued for the even shares, 
and the fractional shares will be issued in 
the form of scrip, redeemable in the capital 
stock of the company, when presented at the 
office of the company properly indorsed, in 
amounts representing multiples of one hun- 
dred dollars, 


Mr. Wm. A. Jackson, of Detroit, Mich., 
one of the best-known and most capable tele- 
phone men. of the West, is spending a few 
days in this city. There is no abatement in 
the demand for telephones in his city, up- 
wards of 2,300 being in use there at the 
present time. The excellent management of 
the business by Mr. Jackson's company, 
which has given the service the advantage of 
every improvement, has resulted in making 
it popular with all the patrons in the State— 
an achievement of no small consequence in 
these days of hostile and ignorant legislation. 
Mr. Jackson is also one of the proprietors of 
the Detroit Electrical Works, and it is chiefly 
in the interest of this large and growing 
electrical establishment that he visits the 
East. 








The second edition of Sylvanus P. Thomp- 
son’s ‘‘Dynamo-Electric Machinery” has 
oo been published by E. & F. N. Spon, 

125 Strand, London, and 35 Murray street, 
New York. This edition is enlarged and 
revised, and much new and valuable matter 
added. Many additional forms of dynamos 
are described, and the latest information 
concerning electric motors is given. The 
work is a very valuable one, and containing, 
as 1t does, all the best parts of the first edi- 
tion, as well as a complete history of dynamo- 
electric progress, extending over the period 
of fourteen months which have elapsed 
since the publication of the first edition, will 
be of increasing interest to former readers, 
and invaluable to the apprentice and student. 
The Review will forward the work to any 
address in the United States and Canada, on 
receipt of the price, $5. 





The American Electrical Works, of Provi- 
dence, the better to serve their customers, 
and to carry out a long-contemplated plan, 
have leased a fine suite of offices, inthis city, 
at No. 15 Cortlandt street, and engaged Col. 
Geo. L. Beetle as their representative. The 
class of work sent into thefelectrical field by 
this well-known house has been second to 
none, and their decision to establish a New 
York branch, with Col. Beetle at the head, 
is aot only evidence of their enterprise, but 
indisputable proof that their goods are ap- 
preciated and in demand py the electrical 
public. In taking this step, they have, we 
think, acted wisely ; and, in securing Col. 
Geo. L. Beetle as their agent, have com- 
pleted an already energetic staff by the addi- 
tion of probably the best-known and most 
popular gentleman connected with the elec- 
trical fraternity in this country. His many 
friends will accord him a most cordial 


.| welcome, and to him and his wide-awake 
5|company the Review is pleased to extend 


its congratulations and well-wishes for the 


”| abundant fruit that this new and advancing 


move is sure to bear. 





The Supreme Court of Indiana has decided 
that the law fixing the annual rent of tele- 
phone sets at $36 is constitutional. This will 
be a severe blow to the telephone interests of 
that State, and we cunnot see where either 
fairness or equity has appeared as a factor in 
the minds of the court. The opinion says: 


The ready and, indeed, inevitable answer 
is that the question thus presented ought no 
longer be regarded as an open question. 
There is a reserved and, at the same time, 
well-recognized power affecting their domes- 
tic concerns remaining in all the States 
which the Government of the United States 
cannot and has seldom attempted to invade. 
This power is sometimes denominated the 
“police” power of a State, and embraces 
the entire system of internal State regula- 
tion, having in view not only the preserva- 
tion of public order and the prevention of 
offenses against the State, but also the pres- 
ervation of such intercourse between the 
inhabitants as is calculated to prevent a con- 
flict of rights, and promote the interests of 
all. . . . It is now a well-settled legal 
proposition that property thus devoted to a 
public use becomes legitimate subject of 
legislative regulation and control. . The 
obvious deduction from what has been said, 
as well as from the authorities cited, is that 
the power of a State Legislature to prescribe 
the maximum charge which a telephone 
company may make for services rendered, 
facilities afforded, or articles of property 
furnished for use in its business, is plenary 





and complete. 





"The ‘Sims.Edison Electric Torpedo Com- 
pany has been incorporated by Thomas A. 
Edison, Charles Bachelor, Gardiner C. Sims, 
W. Scott Sims, Lewis May, Jobn Anderson, 
Wm. M. Deen, Frank W. Allen and Geo. H. 
Stayner. It is to manufacture, sell and use 
torpedoes, torpedo-boats, submarine vessels 
and war ships, dynamo machines, electric 
cables, wires, motors and lights, and also 
steam-engines, boilers and supplies. The offi- 
cers of the company are: John Anderson, of 
New York, president; Gardiner C. Sims, of 
Armington & Sims Engine Company, vice- 
president; Lewis May, treasurer; Frank W. 
Allen, secretary; W. Scott Sims, general 
manager; T. A. Edison, consulting electrician ; 
Gardiner C. Sims, consulting engineer. This 
constitutes a strong financial, electrical 
and mechanical organization, and it will un- 
doubtedly achieve the highest results in this 
new branch of electrical work. 





DEATH OF PRESIDENT SMOOT OF 
YHE WESTERN ELECTRIC CO. 


William Sidney Smoot, president of the 
Western Electric Company, died of diptheria 
last week at Evanston, Ill., aged forty years. 
He was the son of Admiral Smoot, of the 
United States navy. At the age of eighteen 
he was transferred from a captaincy in the 
volunteer service to the Ordnance Corps of 
the regular army, with the rank of lieutenant, 
and was stationed during the latter part of 
the war at the United States Armory, in 
Springfield, Mass. While there he was the 
author of a small work on ordnance. Re 
signing from the regular army, he was for 
several years superintendent of the Reming- 
ton Armory, of Ilion, N. Y. He next took 
considerable interest in stock-raising in Mon- 
tana, where he had a large ranch. A little 
over a year ago, on the resignation of Gen. 
Anson Stager, he was ‘elected president of 
the Western Electric Company, and took up 
his residence in Evanston, where he leaves a 
young wife and seven children. His mother, 
over eighty years of age, is still living in 
Washington. The electrical fraternity has 
lost one of its most capable and honorable 
members—a gentleman of broad views and 
great energy, whose work would have had a 
noticeable effect on all electrical industries, 
in which he was taking a most active interest. 








A NOVEL MEANS OF THWARTING 
COMPETITION. 

We alluded some time ago to the absurd 
pretentions of what would like to be a great 
monopoly; striding and swaggering over the 
electric lighting field concealed in an ill- 
fitting lion’s skin for a disguise. 

The last and most astonishing method 
of criticising competition is made against 
the Schuyler Electric Light Company. The 
gravamen of the complaint against the 
Schuyler Company would seem to be that its 
incandescent lights are so efficient and re- 
liable that the pretended monopoly’s patrons 
are a-hunger and a-thirst for it. This, of 
course, is a serious charge. 

It seems that the Schuyler Electric Light 
Company has recently been making great 
strides into popular favor in the South-west 
and South. Unable to stay this progress of 
the Schuyler incandescent light by competi- 
tion in the lighting field and a comparison of 
lights, the would-be monopoly has hit upon 
another and a less commendable means. 
Dickens makes one of his characters advise a 
litigant: ‘‘If you can’t beat them on the 
merits of your case, the next best thing is to 
abuse plaintiff's attorney.” Following the 
same method the disjointed electrical octopus, 
with a mendacity at once artless and pictur- 
esque, recently published and distributed 
through their agent the following proclama- 
tion—we give it verbatim et literatim : 


“ELECTRIC LIGHT! 

“ The people of Louisiana should be 
very careful how they hang their faith 
on upstart electric companies repre- 
sented by drummers, whose pay de- 
pends merely on sales or “ pull-ins.” 
There are a few companies that have 
passed the experimental day and can 





be relied upon. All others should be 
shunned until they drop the swaddling 
clothes of experiments, and the Schuy- 
ler Electric Company is one of them. 
W. J. Dovenerry. 
“ Representing the Edison Electric 
Light for Louisiana.” 


Did ever incandescent impudence go far- 
ther than this ! 

We have heard of rival companies pub- 
lishing msinuations against competion, but 
this is the first time in our experience when 
a company claiming to be reputable, actually 
vilified and spread malicious falsehoods 
against another, in print and over their own 
signature, 

Hence, to Dougherty and his company 
should be awarded the metaphorical and in- 
nutricious cake, for verily in the composi- 
tion of Dougherty and his sponsors, the 
courtesy and manners of the hedgehog are 
blended with a nerve that the broadside of a 
man-of-war would not serve to shake. 

It behooves us, at this point, to enquire 
how much of this sphere 1n which we live 
belongs in fee simple to the Edison Com- 
pany, and over what elements in its construc- 
tion—fire, water and atmosphere—they are 
the lords; else we may discover that we are, 
all of us only squatters who, if justice were 
done, should pay an annual fee into their 
coffers. 

We are led by this train of thought to 
recall another such instance of the assump- 
tion of universal domain by uncrowned 
wortals. 

We take it from the Chronicon Canoni- 
corum Regularium Ordinis Augustini, An- 
trerpie (1621). 

‘In the end of the fourteenth century, 
the monks of the celebrated but long since 
destroyed monastery of Augustines at Winds- 
heim, in the province of Overyssal, were 
desirous of erecting a windmill not far from 
Zwall; but a neighboring lord endeavored 
to prevent them declaring that the wind in 
the district belonged to him. 

‘‘The monks, unwilling to give up their 
point, had recourse to the Bishop of Utrecht, 
under whose jurisdiction the province had 
continued since the tenth century. The 
Bishop, highly incensed against the pre- 
tender who wished to usurp his authority, 
affirmed that the wind of the who’e province 
was his own individual property, and in 1391 
gave the convent liberty to build a windmill 
and express permission to use the wind for a 
certain period.” 

We are not informed whether or no the 
Edison Company claim the exclusive right of 
using the wind. But we do know that they 
consume large quantities of it, not, however, 
in driving windmills, but in the less com- 
mendable occupation of exaggerating their 
own importance, and inciting such shallow- 
pated Lumble-heads as this Dougherty seems 
to be, to issue proclamations against rival, 
though quite as efficient, apparatus as they 
possess themselves. 

The most remarkable thing about this cir- 
cular of the Edison Company is that it con- 
tains a virtual admission, if it is not a public 
acknowledgment, that it regards the Schuyler 
Electric Light Company as a formidable 
rival. Now, if the Schuyler Company fur- 
nishes so efficient an electric-lighting service 
when yet, as the circular avouches, it is but 
in its ‘‘ swaddling clothes,” perhaps, in the 
future, when it shall have exchanged these 
appendages and suits of iufancy for the 
habiliments of maturity, it may become 
really invincible and drive the Edison Com- 
pany’s lights altogether from the field. In- 
deed, the Schuyler Company could not have 
a better recommendation than is furnished 
here in the evident state of mind, if not abso- 
lute panic, of a company which has laid such 
claims to excellence as has the Edison Com- 
pany; and, if the Schuyler people have half 
the enterprise they are credited with, they 
will have this ‘‘ dodger” of the Edison Com- 
pany reprinted in all its wildness and vagaries 
of type, and distribute it with an explanatory 
card to their correspondents throughout the 
country. 
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NATIONAL ELECTRIC LIGHT ASSO- 
OTATION. 
ALPHABETICAL LIST OF MEMBERS. 


Geo. D. Allen, 18 Dey street, New York; 
American Manufacturing Co. (Electric) New 
York; Allegheny Co. Light Co., Pittsburgh; 
Albany Electric Illuminating Co.; Arming- 
ton & Sims, Providence, R. I.; Ansonia 
Brass & Copper Co., New York; H. C. 
Adams, Agent for Holmes, Booth & Haydens; 
American Electrical Works, Providence; 
Brush-Swan Electric Co. of New England; 
Brush Electric Co., Philadelphia, Pa.; 
Brush Electric Illuminating Co , New York; 
Ball Electric Manufacturing Co., Reading, 
Pa.; Bridgeport Electric Light Co., Bridge- 
port, Conn.; Brookline Electric Light Co., 
Brookline, Mass.; Geo. S. Bowen, Elgin, 
Ill.; Benedict & Burnham, Waterbury; Wm. 
Baxter, Jr., New York; Brush Electric 
Light Co., Boston; Boulton Carbon Co., 
Cleveland; Brush Electric Light Co., Balti- 
more, Md.; Brush Electric Light Co., of 
Detroit, Mich.; Brush Electric Light Co., of 
Cleveland. Ohio; Brush Electric Light Co., 
Indianapolis, Ind.; Bridgeport Brass Works; 
Geo. H. Benjamin, New York; Brown Elec- 
tric Co., Pittsburgh, Pa.; Bernstein Electric 
Light Manufacturing Co., Boston; Bishop 
Gutta Percha Co., New York; Wm _ B. 
Cleveland, Cleveland, Ohio; Consolidated 
Electric Light Co., of Maine; Callender 
[Insulating Co., of New York; Charles 
Cooper, Brooklyn, N. Y.; Chemical Electric 
Light & Power Co., Boston; F. E Caton, 
Boston; Gilbert Donaldson, St. Paul, Minn. ; 
Daft Electric Light Co., Greenville, N. J.; 
Daft Electric Light Co., New York; A. J. 
Dam, New York; D. H. Dorsett, Chicago; 
ELEcTRICAL Review, New York; Electrical 
Supply Co., New York; Electric Supply Co , 
Chicago; Elgin Electric Light Co., Elgin, 
Ill. (Geo. 8. Bowen); Geo. Worthington, New 
York; Elizabeth Electric Light Co.; Hlec- 
triciin & Electrical Engineer, New York; 
Fort Wayne Jenney Electric Light Co.; 
Fitchburg Steam Engine Co.; Forest 


City Electric Co., Cleveland; Guernsey- 
Sendder Electric Light Co., St. Louis, 
Mo ; William Hochhausen, 13 Dey St., 


New York; Clark B. Hotchkiss, New York; 
Holyoke Electric Light Co., Holyoke, 
Mass.; J. M. Hill, New York; Indian- 
apolis Brush Electric Light Co.; Jarvis 
Engineering Co., Boston, Mass ; Joseph 
Jepson, Norwich Electric Light Co. ; Jones 
Albert L., Dam. L. H. & Power Co., 
Hamilton, N. Y. ; Jamestown Electric Light 
Works, Jamestown. N. Y.; Jenny Electric 
Co., Indianapolis, Brainard Rorison ; Kansas 
City Electric LightCo., Kansas City ; Wil- 
liam L. Libbey & Son, Boston, Mass.; H. 
M. Linnell, Hartford, Conn.; La Crosse Elec- 
tric Light Co., La Crosse, Wis.; Lewiston & 
Auburn Electric Light Co., Auburn, Me. ; 
Mitchell, Vance & Co., New York ; Minne- 
sota Brush Electric Light Co., Minneapolis; 
Moorse & Whyte, Boston, Mass.; Municipal 
Electric Light Co., Brooklyn, N. Y.; 
Chas. McIntire Newark, N. J.; McKeesport 
Light Co., McKeesport, Pa.; Dr Otto A. 
Moses, New York; Merchants’ Electric Light 
& Power Co., Boston, ; George A. Mayo, 
Boston; New Haven Electric Co., New 
Haven, Conn. ; North Adams Electric Light 
Co., North Adams, Mass.; J. F. Noonan, 
Paterson Electric Light Co. ; New York In- 
sulated Wire Co., 33 Oliver street, Boston ; 
New England Butt Co., Providence, R. I. ; 
Newport Illuminating Co.; New Bedford 
Electric Light Co., New Bedford ; Northern 
Electric Light Co., Philadelphia (George W. 
Boyer, President) ; Thomas Officer, Council 
Bluffs ; Onega Manufacturing Co., New Lon- 
don, Conn.; Okonite Co., New York ; 
Poughkeepsie Electric Light & Power Co. ; 
Pittsburgh Carbon Co; Parker-Russell me 4 
& Manufacturing Co., St. Louis; R. W. 
Pope, 11 Wall street, New York; Pilcher, 
Council Bluffs, Electric Light Co., Council 
Bluffs ; Paterson Electric Light Co., Paterson, 
N. J., (J. F. Noonan); John A. Roeblings 
& Sons’ Co., New York; Royal Electric Light 
Co., Montreal; Riverside & Oswego Mills 
Providence, R. I. ; Swift Electric Light Co., 
East Saginaw ; Schuyler Electric Light Co., 
Hartford ; Springfield Electric Light Co., 
Mass. ; Springfield Steam Supply & Electric 
Light Co., Springfield, Ill. ; Star Iron Tower 
Co, Fort Wayne; Southern Electric Co., 
Baltimore, Md.; Standard Underground 
Cable Co., Pittsburgh, Pa. ; Sperry Electric 
Light Co., Chicago, Ill. ; Schultz Belting Co., 
St. Louis, Mo.; St. Joseph Electric Light 


Co., St. Joseph, Mo.; St. Louis Electric 
Co., St. Louis: Arthur Stewart, Balti- 
more ; Straight Line Engine Co., Syracuse ; 


Thomson-Houston Electric Light Co., Phila- 
delphia ; Taunton Electric Light Co., Taun- 
ton, Mass. ; United States Iuminating Co., 
New York; Van Depoele Electric Manu- 
facturing Co , Chicago ; Vitrite & Luminoid 
Co , New York ; Viaduct Manufacturing Co., 
Baltimore, (A. H. Bauer) ; Worcester Elec- 
tric Light Co., Worcester, Mass.; Westing 
house, Church, Kerr & Co., New York; 
Western Electric Co., New York ; Washburn 
& Moen Manufacturing Co., New York ; 
Waterhouse Electric & Manufacturing Co., 
kf Conn.; A. M, Renshaw, Washing- 
ton, D.C, 





GENERAL WESTERN NEWS. 

The suggestion that he who gets first into 
the patent office with a claim is entitled to 
the patent is a new and possibly a very sim- 
ple way of settling patent priority disputes. 
If this be the rule adopted, how many tedious 
and expensive patent suits will be avoided. 
If the thousand and one telephone inven- 
tions are to be brought out now, and per- 
mitted by the courts to run riot over the 
country like a plague of locusts until the 
present celebrated case can be poulticed up 
to the sticking point, heaven help the 
country! Telephone exchanges are not like 
corner groceries—the law of competition is 
not the same in both instances. Chicago has 
to-day the premonitory symptoms of what 
seems rather an epidemic than a sporadic 
exhibit of telephone exchanges; and if the 
present subscription list were to be divided 
fairly among the new concerns, the whole 
business must of necessity go, as Mr. Man- 
talini would say, ‘‘ to the dem bow-wows.” 





The Northwestern Overland Telephone 
and Telegraph Company held a meeting on 
the 10th for the election of officers, and to 
consider the future business of the company 
here. The company has charters granted by 
the States of Illinois, lowa, Minnesota, Wis- 
consin, and Dakota Territory, but so far no 
lines bave been constructed. 

A committee, consisting of A. C. Bartlett, 
8. B. Baker, Henry J. Christoph, C. M. 
Henderson, and Ferd. W. Peck, was ap- 
pointed to get estimates for the establishment 
of an exchange, and the laying of wires in 
the city. It is claimed that there are 2,500 
subscribers ready to enroll when matters 
assume definite shape, and the company 
claims to be able to supply telephones and 
service for about half the existing rates. 

If the old adage about the worih of any- 
thing being so much money as ’twill bring, 
what sort of service would one about half as 
good as the present, which the 7ribune calls 
the Bobtailed system, be? 





The library of the American Electrical 
Society has just been placed in the City 
building, in a room which has been provided 
adjacent to the fire alarm office, and the 
oftice of the City Electrician, Prof. Barrett, 
who is one of the Executive Committee of 
the Society, and in whose charge the tibrary 
will permanently remain 

Hereafter no books will be taken from the 
library room, which will be literally a read- 
ing room. Chairs, table, light and warmth 
are furnished by the city, and every neces- 
sary convenience thus placed at the disposal 
of those who are entitled te these privileges. 

Prof. Barrett is called upon to mourn the 
loss of an infant son, whose funeral took 
place on the 10th instant. The professor 
and the family have, in their bereavement, 
the warmest sympathies of the electrical 
fraternity here, as well as of their otherwise 
large circle of friends. 

CuicaGo, February 22. 





BOSTON ELECTRICAL NEWS. 


The Martin- Wilson Automatic Fire Alarm 
Company, 53 State Street, Boston, Mass., are 
equipping the extensive establishment of 
Houghton & Dutton with the Mariin- Wilson 
closed-circuit fire alarm system. There will 
be used 350 thermostats, 16 station indicators, 
and 16 manual alarms. A rebate in pre- 
miums paid for insurance is allowed by the 
underwri'ers, enabling the firm to save sev- 
eral hundred dollars yearly. 


Goodnow & Wightman, 176 Washington 
street, have on hand castings and parts for 
small dynamo, capable of supplying current 
for 5 candle-power lamp, and for other 
experimental work. 


The New England Weston Electric Co. 
expect soon to have their present motive- 
power increased to the extent of 200 horse 
power. The quanti'y meter, recently devised 
by Mr. Weston, is very accurate and satis- 
factory in its action, and will be soon used in 
large numbers. At present each series of 
incandescent lights is charged for by time- 
meters. The company have wired the new 
part of the Parker House for incandescent 





lamps, and the lamps will be furnished with 
current from the Stanhope street station. 





The Electrical Development and Manufac- 
turing Co. have nearly completed their con- 
tract with the American Electric Manufactur- 
ing Co. of New York for 1,000 Fuller-Wood 
lamps, and are expecting increased orders. 

The Northampton Electric Light Co., using 
the Thomson-Houston system, was started 
Feb. 12, with 30 arc-lights. The quality of 
the lights was much appreciated. 








The annual meeting of the stockholders of 
the Thomson-Houston Company was held at 
New Britain, Conn. The old board of 
directors was re-elected. The report of treas- 
urer was very satisfactory. 


Charles L. Bly, 37 Pearl street, has been 
erecting for the Pennsylvania Steel Co. one 
of their electric interlocking switches at Har- 
rison Square, on the tracks of the old Colony 
railroad. During Dec. 1885, Mr. Bly set the 
poles and strung the outside wires for the in- 
candescent station at New Bedford, to run 
2,500 lights. He is now adding six miles of 
wire on poles for the same station. 





Mr. A. H. Cowles, of the Cowles Electric 
Smelting and Aluminum Co., read a paper 
Feb. 11, before the Society of Arts, Boston, 
on ‘‘ The Cowles Electric Furnace and the 
Production of Aluminum and its Alloys.” 
The paper was rendered very entertaining by 
the large number of specimens of reduced 
metals and manufactured articles made from 
the various alloys. The company expect, 
as soon as their new factory at Lockport, N. 
Y., is completed, that by using water as a 
motive-power aluminum can be made in their 
furnacefrom corundum, at a price not greater 
than 80c. per pound. Inasmuch as aluminum 
is twenty times as good a conductor as an 
equal weight of iron aluminum wire at $1.20 
per pound would be as cheap as iron wire at 
six cents per pound. Further, the aluminum 
of same conductivity would weigh between 
one-half and one-third as much as iron wire 
and a much less strain would be exerted on 
all poles, cross-arms and insulators. An ad- 
ditional advantage would be the non-oxidiz- 
able properties of the aluminum wire. A 
new 500 horse-power dynamo is being con- 
structed by the Brush Electric Company of 
Cleveland for the new station at Lockport. 
This machine will give an electro motive 
force of 99 volts and a current of 28,000 to 
32,000 amperes It may be said that it will 
be the largest practical dynamo machine ever 
built. 

In the reduction of the corundum, which 
is mixed with charcoal and placed between 
two sets of carbon rods, there might be three 
causes: electrolytic action, heat of an are, 
heat due to passage of a large current through 
a high resistance. There is probably no 
electrolytic action, as, when a number of sub- 
stances to be reduced are placed in the fur- 
nace, there is no difference between the re- 
duced metals at the two carbon poles. It is 
not likely than an arc is formed, as neither of 
the carbon rods seem to waste away or in- 
crease in length. 





The New York Insulated Wire Company 
have recently engaged extensively in the 
manufacture of lead-covered wires, made 
into cables, containing from one up to any 
reasonable number of conductors, which are 
either B. D. rubber-insulated copper wires, 
or of the Grimshaw white core type. The 
Grimshaw tape made by this company is, 
when carefully wound upon bare wire, the 
only insulation needed. Forty miles of the 
land wires, in cities, of the Mackay- 
Bennett Cable Company, were insulated 
with this tape. 





Mr. Paul Bossart, the efficient superin- 
tendent of the Worcester division of the 
New England Telephone Company, will in 
the future be associated with Mr. Edison in 
the management of Edison’s Way Duplex 
system. The telephone company regrets to 
lose Mr. Bossart’s able services. Up to the 
present time in the Duplex systems, the in- 
struments were operated only at the ends of 





a line; however, this new invention enables 
any number of sounders to be worked in 
series on a long line, and will be of great 
advantage to railroad companies. 





The Household Electric Light Company, 
153 Essex street, Boston, have shipped a 20- 
light incandescent plant to light the harness- 
thread factory of Wm. Warren, Westfield, 
Mass., also a similar plant to the Cooper 
Water Motor Company, of the same place. 
They have just filled an order for a twenty 
and a one-light machines for Philadelphia. 
The machines made by this company are 
built under the Mather patents, and have all 
the excellencies of the larger machines. 





The Edwards Manufacturing Compuny, 
of Augusta, Me., have had their mill lighted 
recently with 400 16 candle-power Swan in- 
candescent lamps. The dynamo, a 450-light 
Brush-Swan compound-wound machine, is 
driven by a water-wheel, and the lamps 
give excellent satisfaction on account of their 
steadiness and brilliancy. 





The Brush-Swan Electric Company, of 
Burlington, Vt., started their arc and incan- 
descent plant Monday, Feb. 22. 





The Magee Furnace Company, Chelsea, 
Mass., have made arrangements for a 180- 
light Bernstein plant to light their foundry, 
machine shop, finishing rooms, pattern shop 
and offices. The lamps will be in the main 
of 16 candle-power, and a few of 10 candle- 
power. The Stag] dynamo made by the 
Bernstein company is of the flat-ring type; 
the field of 4 poles is wound in series, and 
shunt so proportioned that any number of 
lights may be switched on or off, without af- 
fecting the brilliancy of the remaining lamps. 
The motive power will be a 25 horse-power 
automatic Ball engine. 





The Sun Electric Light Company, of Wo- 
burn, Mass., have a fine, roomy factory in 
what was formerly « skating rink, They are 
making large numbers of surgical lamps 
of small candle-power. The pump room 
has a capacity to exhaust 200 16 candle- 
power lamps per day. There is a large de- 
mand for the Monster 120 candle-power 
lamps of this make, for lighting large 
spaces. These lamps require a pressure of 
90 volts, and a current of 3 amperes. A 
new type of electrical distribution, some- 
what like the multiple-series system, will 
soon be constructed in Woburn, on a circuit 
744 miles long, to operate 400 16 candle- 
power lamps. So great will be the economy 
of installing this system that the conduc- 
ors for this plant cost only $600. 





The experiment of lighting the pas 
senger elevator at 95 Milk street, Boston, 
from primary batteries, was terminated 
on the 17th inst., after accomplishing a 
total of 548 hours on a single charge of 
Volta-Pavia solution. It was necessary to 
renew the inner porous cup twice, in order 
to exhaust the outer Volta-Pavia solution; 
but this renewal was merely a matter of 
labor rather than expense, as the dilute acid 
solution is very cheap. 

The experiment started January 1, 1886, 
with two 8 candle-power lamps, but the light 
was found to be too much for the space, and 
on the 3d our lamp was removed, and for 
forty days thereafter one 8 candle-power 
lamp lighted the elevator satisfactorily an 
average of 8} hours a day, This proves 
that in a private house a plant of Volta- 
Pavia batteries would supply light four hours 
a day for eighty-seven days. 





The Thomson-Houston Electric Light 
Company, of Boston, have removed from 
131 Devonshire street to 178 Devonshire and 
33 Federal streets. Here they have a large 
suite of rooms for offices and for a supply 
room, where various parts and devices of the 
system will be kept in steck. The company 
has installed a 45 arc-light plant at Wood 
land, Cal. 

Boston, Feb. 24. 
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«*, Birmingham, Ala, has the largest list 
of telephone suscribers of any city in the 
State. 


«*, Holmes, Booth & MHaydens, of 
Waterbury, Conn., are building two large 
brick additions to their factory. 


«*, A good name and a clear concience 
are worth more than $1,500,000 of Pan-Elec- 
tric stock. The Attorney-General of the 
United States possesses the Pan-Electric 
stock.—New York Sun. 


«*» The fire chief and members of the 
Houston, Texas, city council decide that the 
present telephone alarm system in vogue in 
Houston, will answer all fire-alarm purposes 
of that city, for the next ten years to come. 


«*« The county asylum at Detroit is 
being fitted throughout with electric signals 
and alarms. The physician’s office is to be 
connected with each ward, and the electric 
bells are considered a necessity to call assist- 
auce for the keeper, if necessary, and to give 
an alarm of fire. Signals can be sent both 
ways. 


«*» The Adirondack Telegraph and Tele- 
phone Company talks of building a line 
from Elizabethtown, through Schroon Lake, 
Pottersville and Chestertown, to Warrens- 
burgh, in the spring. This company now 
operates lines in Keene, Westport and Eliza- 
bethtown, and has a charter enabling it to 
operate in Warren county. 


«*, A Lake Superior miner has invented a 
very ingenious contrivance, whereby signals 
can be given from the lowest depths of the 
mines, with the utmost distinctness and pre- 
cision. ‘The signal will be given by means 
of an electric bell, which will be heard by 
the person that gives the signal, as well as 
by the person receiving it. The entire appa- 
ratus can be placed in an iron box, six inches 
square. Signals can be given from any level 
of the mine. 


»*, The lower or Hamilton street branch 
exchange in Albany is to be removed to the 
main exchange on Broadway, the lines lead- 
ing to the lower branch are to be brought to 
the main exchange through three Patterson 
cables—two 50-wire and one 100-wire. This 
addition to the main exchange will make the 
number of suscribers there upwards of 1,000. 
General-Manager Uline and Superintendent 
Cull are busily engaged getting ready for 
the removal, which will occur as soon as the 
connecting cables can be erected. 


«*» ‘‘I have a new scheme to spread the 
gospel,” said an evangelist. ‘‘ You know all 
sorts of people use the telephone, and, doubt- 
less, you have observed the unsaintly frame 
of temper most of them fall into during the 
interval from ‘Hello’ to ‘Hello.’ Well, I’m 
going to form a society whose purpose shall 
be to chain a free Bible to every telephone 
in the country. This will give the tele- 
phoners something to read while waiting for 
a response, and so diminish profanity by 
increasing tranquillity. ‘The result will be 
such a crop of Scriptural knowledge as has 
not been garnered in years.” 

«*, One of the grievances that a Phila- 
delphia gentleman has, arises from the fact 
that his desk adjoius the telephone closet, 
and that, consequently, he is compelled to 
answer the ‘‘phone,” when the bell rings. 
Fully 100 times each day he has to shout, 
‘*Hello!” He says that it has grown to be a 
second nature with him to start when he 
hears a telephone bell ring. The other 
morning he wanted to get up early, and 
so set his alarm for 5 o’clock. He was in 
a heavy sleep, when the clock went, and, 
forgetting where he was, he hastily jumped 
out of bed, opened the closet door, and 
shouted: ‘‘ Hello! hello! Who are you?” 
al the top of his voice. He was recalled to 


his senses, when he heard his wife asking 
whether he had gone crazy or was simply 
drunk. Then he kicked the alarm clock 
into the next room, and proceeded to dress. 


x*» The strongest wood in the United 
States, according to Professor Sargent, is 
that of the nu'meg hickory of the Arkansas 
region, and the weakest the West Indian 
birch. The most elastic is the tamarack, 
the white or shellbark hickory standing far 
below it. 

x*» A piece of iron, one end of which is 
red hot cannot be held with comfort, because 
it isa good conductor; but a short piece ot 
charcoal, one end of which is incand scent, 
can be held with ease, because it is a non- 
conductor. <A piece of tinfoil, placed on 
a card, and held over a lamp, melts, because 
the tin is a good conductor, and absorbs all 
the heat, whilst the card, being a non-con- 
ductor, does not keep enough to take fire. 


x*» The Central District and Pricting 
Telegraph Company, Pittsburgh, held its 
annual meeting February 11th, and elected 
the following directors: D. Leet Wilson, 
James Merrihew, Chas. O. Rowe, Geo. I. 
Whitney, L. Halsey Williams, Jno. L 
George, C. Jay French, and C. R. Truex. 
The directors elected officers as follows: 
President, D. Lect Wilson; vice-president, 
C L. Rowe; secretary and treasurer, Jno. 
G. Stoakes; general manager, Henry Metz- 
gar. 

»*s The Bell Telephone Company, of 
Philadelphia, held its annual meeting Fvb- 
ruary 16. and elected as directors, Henry 
Bentley, T. E. Cornish, T. N. Vail, C. R. 
Truex, J. J. Bailey, J. E. Mitchell, J. E. 
Kingsley, T. T. Eckert, C. A. Tinker, J. 
Merrihew, S. M. Plush, W. B. Gill. Officers 
were elected as follows: President, Henry 
Bentley; vice-president, J. Merrihew; treas- 
urer, A. A. Ziegler; secretary, 8. B. Huey; 
general manager, 8. M. Plush. 

———_ +> 
Government Telegraphy. 

It is in testimony before the Post Office 
Commttee of the Senate that the raiiroad 
companies in the United States own thirty 
thousand miles of telegraph lines ; that on 
the lines of the Western Union Company 
alone 30,000 operatives were employed in 
1884 ; that in that year that company had 
6,000 other employes, officers, snperintend 
ents, clerks and men engaged in construction 
and maintenance; that altogether the tele- 
graph companies and the railroads, in their 
telegraph departments employ 50,000 men ; 
and that all these men would be needed by 
the Government if it went into the telegraph 
business. 

What a fearful stride toward centralism 
would be the addition of this army of affili- 
ated operatives to the huge existing army of 
officeholders, and how great a power would 
thus be added to the political force of the 
party holding the administration! But this 
is only the shadow of the threatening 
peril. 

It is also in expert testimony before that 
Senate committee that the telegraph business 
in the United States doubles every six 
years ; that with the impetus to be given to 
it by political rates of transmission, which 
would necessarily be low, and the opening of 
additional offices on the demands of Con- 
gressmen, the business in the hands of the Gov- 
ernment would be doubled in four years; that 
instead of 600,000 miles of wire, now suffi- 
cient for the whole country, we should have 
1,200,000 miles of wire; that instead of 
20,000 offices on all the lines, as now, the 
Government would have 40,000 offices; and 
that within five years the telegraphic addi- 
tion to the Federal officeholding class would 
amouaut to 100,000 employes. 

With this entire electioneering force at 
work in every part of the United States, 
would not third-term presidencies become 
easy, then become the rule, and in time 
become offices for life ? 

As the people value their liberties, they 
should cry halt to the politicians in Congress 
who are dicing with Government telegraphy. 
The assumption of the business would be 





the beginning of the end of democracy in 
America.—JV. Y. Sun, 





Bright Remarks on the Politico-Tele- 
phonic Situation. 

A case is under argument in New Orleans 
at this moment which throws some light on 
the Pan-Electric movement. ‘The Bell Tele- 
phone Company is there asking for an in- 
junction to restrain the National Telephone 
Company from using its telephones. The de- 
fendants claim, in answer, that the court 
should not entertain the application pending 
the attack of the Government on the validity 
of the Bell patent. We shall probably now 
see this plea pat in all over the country, and 
if it is found effective, the Bell Telephone 
company would for two or three years be a 
prey to all comers, its stock lowered, and 
that of hundreds of rival claimants corre- 
spondingly raised. We do not mean to say 
that this is a reason why the Government 
should not interfere, but it is a reason why 
the necessity of its interference should be 
clear beyond question.—NV. Y. J’ost. 

It shows the different way in which differ- 
ent men look at the same thing that Mr. S. 
S. Cox returned the stock which Dr. Rogers 
sent him, with a contemptuous note. Sena- 
tor Harris, on the other hand, wrote: ‘‘I see 
no im; ropriety in gentlemen holding official 
positiors, as Atkins and myself do, becoming 
interested in an enterprise such as vou sug- 
gest.” Mr. Garland was not only of the 
same opinion as Senator, but he held on to 
the stock which had cost him nothing when 
he became Attorney-General, and he holds 
on to it still, although he knows that its value 
hinges on aa action taken by the Goverp- 
ment, of which he is the chief legal adviser. 
It isa most extraordinary scandal to occur 
in the Cabinet of a reform Administration 
—Boston Journ. 





Mr Garland must get rid of his telephone 
stock, or the Department of Justice must get 
rid of Mr. Garland.—N. Y. World. 





Mr. Cleveland’s Attorney-General is prov- 
ing his right to be numbered among the 
pachydermatous statesmen. He seems to 
have no just conception of the offence he has 
committed aguinst official morality, and im- 
agines, apparently, that he need only put on 
a bold face and assume a dogged persistence, 
and the scandal in which he is involved will 
blow over. In his political decalogue an of- 
ficer of the Government is net forbidden to 
use his official position to further his private 
interests. This is the view Mr. Garland evi- 
dently takes of his connection with the Pan 
Electric Telephone Company, unless his ac- 
tions ful-ify his principles. —Phila. Press. 





Mr. Garland cannot complain if people re 
fuse to believe that he had no knowledge of 
Solicitor-General Goode’s intended action. 
He has given warrant for lack of contidence 
by accepting a present which was given him 
for his influence. If he were a man of nice 
honor he would have refused the stock, as 
8. 8S. Cox and Abram 3S. Hewitt did. We 
regret to say that Mr. Garland ought to re- 
sign, and that the President ought to compel 
the resignation if itis not made voluntarily. 
—Bo:ton Post. 





When Mr. Garland was first engaged in 
behalf of the Pan-Electric Company, the 
question was put to him ‘ whether the tele- 
phone owned by said company, or any part 
of it, is an infringement on what is known 
as the Bell telephone?” To this Mr. Garland 
answered in writing that he had given the 
subject much attention, and had closely ex- 
amined several opinions delivered by different 
courts in the controversy between the Bell 
Co., Dolbear, Spencer, and others, and *‘I am 
clearly of opinion that the Pan-Electric in 
no wise infringes the Bell telephone.” This 
being the judgment of the present Attorney- 
General only a short time ago, why in the 
world was he willing that a suit should be 
brought in the name of the United States 
against the Bell Company? If there was no 
infringement, why couldn’t they both get 
along together? Perhaps, however, such a 
suit against the Bell Company might af- 
ford favorable occasion for selling out Pan- 
Electric stock.—N. Y. Sun. 





It will be particularly scandalous for the 
Attorney-General to prosecute a suit against 
one telephone company with the free stock 
of a rival corporation in his pocket.— Wheel- 
ing Intel’éiyencer. 





The greatest misfortune that can happen 
to Mr. Cleveland is to have his administra- 
tion committed now to a thick-and-thin de- 
fence of Attorney-General Garland in the 
matter of the telephone scandal. Yet that 
is what some of the volunteer organs of the 
President are attempting to do. —W. Y. Sun. 





Attorney General Garlind bas a shrewd 
business head. If expelled in disgrace from 
the Cabinet, he would contemplate with com- 
placency his probable inability to return to 
the Senate, because : 

Senators Telephone 





Salary. Stock. Years. 
$7,500 ) $1,500,000 ( 200 
1.500,0 
00 


He would have to serve as Senator 200 
years to earn as much as he now has in stock, 
and the probabilities are strongly against his 
being able to do it. Garland knowson which 
side his bread is buttered.—Norwich Bulletin. 





The Attorney-General held certain papers, 
now wholly worthle-s, but which would 
be worth half a miliion dollars if the Bell 
paterts are rendered invalid, and he is insist - 
ing that the Government shall institute an 
unnecessary suit for the benefit of himself 
and his co-partners, the Government paying 
liberally for the expenses of a case entered 
upon for the benefit of the Attorney-Gen- 
eral and his coadjutors. This is not the 
whole of the scandal in its legal aspect; but 
it should suffice to arouse the attention of a 
Democratic Civil Service Reform President. 
— Providence Journal. 





There is some ground for believing that 
the next Arkansas Traveler will be a states- 
mun of the name of Garland.—Phila. Press. 





The people at the 
Central!” ‘‘ Hello!” ‘: Give us Cleveland.” 
(Long wait). ‘‘Can’t raise him; seems to 
have lost his hesring.” — Utica Herald. 


telephone: ‘‘ Hello, 





When Pan-Electric stock was offered to 
Speaker Carlisle and Sunset Cox they didn’t 
take it. These gentlemen entertain old-fash- 
ioned notions about the proprieties which 
hedge in the conduct of the people’s repre- 
sentatives. —Phila. Record. 





The scandal growing out of this matter— 
more than that, the scandal which the prose- 
cution of this suit threatens to entail—is a 
matter of grave importance. Mr. Garland’s 
speculation in telephone stock cost him very 
little. His stock is substantially a gift. It 
is a pity that he did not get rid of it before 
he assumed the high duties of Attorney -Gen- 
eral of the Unite? States.— Newark News. 


—-_- 

Electrical News from Louisville, Ky. 
Editors Hlectrical Review : 

Louisville is very quiet electrically. The 
telephone exchange is under the management 
of the Ohio River Telephone Company, and 
is giving fair service. The method adopted 
here, of placing two to four subscribers on 
each line, isn’t conducive to the best service, 
however successful finaricially it may be. 
But, we may presume, with the subscribers 
ignorance is bliss; then it is folly to be wise. 

Electric lighting is represented here by 
the United States and Brush systems. The 
United States people say they are running 
300 lamps. ‘The Brush people are doing a 
small business. In incandescent lighting 
the United States people are running one or 
two machines, The United States people 


have two isolated plants running—one at the 
Courter Journal office and one at the New 
Grand, doing very nicely, I am told. 

When the electric-lighting business was 
first entered into here two or three years ago, 
local capital was largely interested, but, 
through mismanagement and loss, electric 
lighting obtained a black eye and is now 
very much in disfavor. The price of gas has 
been reduced to $1 per thousand by reason 
of competition, and consumers are very well 
satisfied in consequence. ON. 

Louisville, Ky., Feb. 6, 1886. 
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phous. So much for the carbon filament. 
The carbon filament has to be maintained in 
close relation with the rest of the circuit, and 
vurious ways have been invented for that. As 
we proceed then from the incandescent con- 
ductor further we come to those parts by 
which the lamp itself is attached to the main 
circui!, the holders upon which a great deal of 
inventive ingenuity has been expended. Iwill 
call your attention to the fact that, as far as 
the glass globes are concerned, there may be 
any variation of forms in the construction of 
these globes. They may be pear-shaped or 
globular. Glass lends itself to any shape, so 
that that is unessential. But when we come 
to the vacuum we have something that we 
have to look at in a much more practical 
way. A vacuum may be considered as rep- 
resenting so many foot pounds of enerey 
expended. To produce a vacuum you have 
to lift a column of mercury and allow it to 
fall, and there it may be interesting to you to 
know something connected with the vacuum. 
I am entirely eliminating from view all the 
delicate refinements of Crookes, Gassiot and 
so on, because they are simply intended for 
scientific purposes, and we will come to the 
discovery of Mr. Sprengel, which will enable 
you to make as perfect a vacuum as Mr. 
Crookes made. It consists of a simple tube 
of glass, in the upper portion of which the 
object to be exhausted is inserted, and 
the reservoir ofmercury which is allowed 
to flow into this tube. Those are the elements. 
I have made vacuo of one-millionth of an 
atmosphere, and I think you ought not to 
stop much short of that in producing your 
vacuum for incandescent lamps. Imperfect 
vacuo have this quality of conducting a wave 
of beat more readily; so that if you have an 
imperfect vacuum you will produce much 
less incandescing of this carbon-conductor 
than you otherwise would. And if you 
would go on adding air to your vacuo you 
will find that, with the same expenditure of 
foot-pounds, you have an enormous loss of 
light ; and, if you go still further, as Grove 
did more than twenty years ago, and fill 
your globe with other gase3, you will find, if 
you take, for instance, hydrogen gas, that it 
is very difficult to produce any incandescence 
of the carbon at all, the hydrogen gas serv- 
ing there to conduct away the heat with 
the greatest rapidity, You cannot gei 
your carbon into incandescence without 
an enormous expenditure of energy. There- 
fore, to return, we must, in order to produce 
the most economical incandescence of carbon, 
have our vacuum as perfect as possible. To 
produce these carbons it is simply necessary 
to submit them to the process of carboniza- 
tion. You are all familiar, I suppose, with 
the manufacture of charcoal. You take 
your organic substance, exclude it from 
air, and heat it. The bydro-carbons pas; off, 
and, as you apply your heat more and more, 
you get the desired carbon. Charcoal is a 
very pure carbon. Generally they cover 
trees they wish to carbonize with earth, set 
fire to them, and the carbon remains behind 
asaresidum. The same thing is carried on 
with much greater refinement in the man- 
ufacture of these carbons, because you are 
dealing with things of great tenuity and fra- 
gility. They have to be carbonized in cer- 
tain modes, The carbon I have in my hands 
shows how remarkable the plasticity of: car- 
bon is. I could write my name in carbon if 
I wish and then carbonize it, and I would 
get a diminution of the letters, but it would 
retain its form just as well as if I were writ- 
ing it ina glassrod. Carbon when heated is 
plastic, perfectly plastic, and you may tie it 
into knots; but when it is cold it becomes 
more fragile. It is, however, very clastic 
when cold. It is possible to insert into a 
globe a carbon of very much greater diameter 
than the orifice through which it was intro- 
duced. After all, incandescent lighting 
points to the use of very long conductors of 
carbon contained in large globes. It would 








be very necessary then to put that carbon into 
such a shape as to diminish the cost of pro- 
ducing your vacuo, Of course, if youcan put 


the same length of carbon into the same 


duce them; but if, as has been invariably the 
case here, before you have straight carbons, 
you must correspondingly increase the length 
of your globe to an extent that I have really 
seen the matter carried to some extremcs, 
The enormous loss of energy in exhausting 
those glo*es is wasteful. Lf you could have 
put that cxrbon into a much smaller area you 
could have diminished that vacuum consid- 
erably more. So that I think I have borne 
out my statement that, vetting the carbons 
into economical rvas, is a very important 
point to be considered in the manufacture of 
incandescent lamps. 

Now, as to the attachments of lamps, they 
are various in their nature ; and they are 
matters of detail upon w!ich I will not enter, 
because all of yuu, gentlemen, I hope, will 
look into that subject and present the incan- 
descent using world with nice appliances. I 
hope to see you take up this subject; and, 
gentlemen, in closing, I will again revert to 
the fact that [ had no intention whatever of 
speaking on this subject, but ouly through 
the kindness of the President was I induced 
to give you somc views on it. (Applause). 

The President—‘‘ Dr. Duncan, Chairman 
of the Committee on Life Tests of Incandes- 
cent Lamps, instituted by the Franklin In- 
stitute of Philadelphia, is present, and we 
would be glad to hear from him on the sub- 
ject.” 

Dr. Duncan—‘‘I am utterly uuprepared to 
say anything about it, und my knowledge on 
the subject is very slight compared with Dr. 
Moses. But it isa subject in which I took 
much interest, and I have had some opportu- 
nities to judge of the life and efficiency of 
the incandescent lamp. I would say, in the 
first place, that the tendency has been to in- 
crease the tension, and therefore to decrease 
the size of the conductors. The cost of in- 
cande-cent lighting, the great part of 
it, is in the conductors necessary to carry 
the very large currents which have been 
used with the low tension, and lately a great 
deal of investigation has been made in the 
direction of increasing the resistance of the 
conductors. How far the incandescent light 
can be developed, and how much it will in- 
terfere with arc-lighting, of course, we can- 
not tell. Within the last two or three years 
some parties have been inventing lamps of 
great power, which it seems possible will 
still further be developed to the extent of 
taking a good part of the street lighting. 
I do not know how far that will go, but 
there are a good many difficulties in incan- 
descent lamps, which are very hard to get 
rid of. After a lamp has been used fora 
long time, the globe is blackened from the 
particles of carbon flying against the globe, 
and that, of course, decreases the efficiency 
of the lamp. Another defect is, as Dr. 
Moses said, a change in the structure of the 
carbon, after it has run for a great many 
hours. I have examined carbons under a 
powerful microscope, and find that after 
a while these carbons, made of natural 
fiber, |ecome crystalline in structure, and 
finally, after a few more hours, they go. 
Tbe most successful carbons, so far made, 
seem t» be of fibrous material. Any homo- 
geneous carbon has, up to the present, 
lacked the life element. Carbons that have 
been made of materials that have not had 
this fibrous structure, have not lasted very 
long. I do not know whether any lamp has 
been made, built up artificially that way. 
But one advantage incandescent has at pres 
ent over arc lighting is in the greater possible 
efficiency of the low - potential dynamo. 
In a dynamo where the potential is not more 
than 150 volts, the losses are very much less, 
and, therefore, the efficiency is possibly 
greater. You have the loss due to the in- 
duction currents in the armature; but the loss 
is less in the low-tension machine, and 
there is also less possibility of burning 
out. If you had an arc machine made 
on the Siemens plan, where the cur- 
rents cross each other, there is always 
this possibility of jarring the insulation, 


it is run into very high tension, but 





with a low-tension machine, of course there 


compass, it becomes more economical to pro- | 


is much less possibility of that effect. For 
that reason, it is, probably, better to have 
arc machines, with the Cramp type, and in- 
candescent machine with the Siemens type. 
The latter affords some few advantages for 
mechanical construction. But I am really 
not prepared to say anything on the subject, 
Dr. Moses has so fully covered tho ground, 
it seems unnecessary to say apy more ”’ 

Dr. Moses—‘* I hope Lieut. Duncan will 
not interrupt bis remarks on that ground. 
because he has had great practical experi- 
ence.” 

The President—‘‘ The Association would 
be glad to hear from ‘the Doctor as fully as 
he pleases.” 

Dr. Duncan—‘‘The work done at the 
Franklin Institute consisted of tests of lamps 
and of dynamo machines. The lamps were 
tested for efficiency, and were afterwards 
tested for life. Some of them lasted 
beyond the test. The efficiency tests 
were made with a great deal of care. 
The results hardly came up to the expecta- 
tion of a good many people interested in the 
incandescent lamp. Mr. Preece maie the 
statement when he was last here that they 
bad lamps in England that would give a 
cancle power for an expenditure of two and 
a half volts, and yet have very long life. But 
we found generally that lamps with the great- 
est efficiency lasted the shortest time. Lamps 
of long life ranning into comparatively low 
tension—lamps of low efficiency usually have 
long life. There were two lamps which were 
very irregular. They seemed to he in the 
experimental stage They were very effi- 
cient, and some of them had very long life, 
but they seemed experimental, and there 
were a good many evidences during the tests 
that the thing was in a transition state. The 
people were always making changes in the 
treating of carbons and in the arrangement 
of details. In most of the later lamps the 
carbous are very heavily treated by a hydro- 
carbon. In one make of lamps we tested 
there seemed to be a very heavy treatment of 
hydro carbon. The makers would not tell 
the process. The result of the test to some 
extent was unsatisfactory ; that is, they did not 
test long enough to put out all the lamps. 
The lamps were all put in at about the same 
potential; so we could not judge of the 
variation of the light with the potential. We 
could not do it under the provisions of the 
code which was drawn up. As for the tests 
of dynamos made after the lamp tests, the 
only two systems we tested were the Edison 
and the Weston system. They both are 
built on about the same principle, of course, 
and both machines were beau'ifully finished 
mechanically. In one machine we tested—a 
400-ampere machine, weighing four tons, I 
think—you could turn the armature around, 
and it would go arourd half a dozen times 
after you started it. These machines gave a 
very high efficiency, and showed an almost 
entire alssence of self-induction. There was 
a very small loss due to the pole pieces, and 
another small loss due to self-induction. But 
th: machines ran with comparatively no 
sparking—in fact, no sparking at all. We 
ran the machines for about ten hours on full 
load, and it took at least ten hours to hent 
them, and sometimes they would continue 
during the experiment, lasting about five or 
six hours. But the efficiency on the differ- 
ent loads was varied a good deal. It seemed 
that the loss in horse-power was about con- 
siant ; that is, if it lost two horse-power on 
a full load, it lust about two horse-power on 
ahalf load. Of course, that was a greater 
percentage of the total power, and the effi- 
ciency fell with the small load. But the po- 
tential being constant, and the revolutions 
heing the same, the induced currents in the 
armature would be the same, and the fric- 
tion the sumc, and there would be only a 
difference of self-iuduction, and it made the 
loss constant. But I would say, in are- 
lighting machines there would be this advan- 
tage of having the self-induction very great. 
In order to get a high tension, of course you 





when it is run at too great power, and when 


have to have a number of windings, and 
however you arrange those, you have this 
effect of self-induction. For that reason, 
one would suppose the incandescent machine 
would be preferable. There were some criti- 
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cisms on the tests, I believe, although we did 
not sev them uatil a day or two ago, about 
the friction of the armature being very 
small. The machives were coupled directly 
to the dynamometer, and in that way all the 
weight was taken off the bearings, and at 
the same time the oil was allowed to get all 
around, Now, the difference between ma- 
chines run directly that way and run with a 
belt—there was a pulley on tne dynamometer 
whose friction we obtained after each test ; 
the pulley weighed about 100 pounds, and the 
friction of the pulley was over a horse-power, 
while the friction of the dynamometer, the 
armature weighing, perhaps, 1,500 pounds, 
was only about four-tenths of a horse-power, 
due ‘to the fact, of course, that the pulley 
was pulled up against the bearing, and where 
it pulled up there was this heavy pressure on 
it, and the oil could not get in there ; while 
with the armature running with this univer- 
sal coupling, the oil could get all around it. 
I think that is all I can say about tests.” 

Dr. Moses—‘‘ Anyone in this Convention 
who has done work that has value is supposed 
to offer it here, and if Lieut. Duncan will allow 
me to put some questions to him that I know 
he can answer, it may assist that general ob- 
ject. And by the by I will call the atten- 
tion of the president and the Convention to 
the fact that I have received a letter from 
the firm of Woodhouse & Rawson an Eng- 
lish firm of some celebrity in the manufac- 
ture of incandescent lamps in which they 
have taken exception to certain expcriments 
made at the Franklin Institu e and I would 
like to have the gentleman answer th: se 
questions.” 

Dr. Duncan—“ The first lamps of Wood- 
house & Rawson that were put in our hands 
were marked 55 volts, and we tested them at 
that potential. Afterward another lot of 
lamps was sent by Mr. Preece to the Edison 
Company, and they came to the committee 
through that company. They were marked 
55 volts, but that mark was canceled and 50 
volts put there. The lamps were claimed to 
be 20 power lamps. We tested them and 
they gave only 12 candles and the efficiency, 
I think, was one candle to four and ‘a half 
volts. It was very evideut that the lamps 
were not intended to run at 50 volts. This 
efficiency of one candle to four and a half 
volts was such as we did not care to publish 
because it reflected on incandescent lighting 
in every way, so we thought that we had better 
put them in at what we know was the candle- 
power they were intended for and try them 
at that candle-power. We considered the 
matter and put them in at 55 volts, and the 
committee did not publish the efficiency tests 
which were made at 50 volts. The matter, I 
think, was explained by the treasurer of the 
Franklin Institute in one of the electrical 
papers.” 

Mr. Upton—‘‘ It seems to me that almost 
every one who came out behind there is 
kicking. Now I would like to know what 
lamp did show the most efficiency and lasted 
the longest number of hours.” 

Dr. Duncan—** The lamp that showed the 
most efficiency did not last the longest num- 
ber of hours. The lamp that lasted the 
longest number of hours had the least effi- 
ciency. The life of the Edison lamp was 
satisfactory, but the efficiency was very 
small. There were two or three iamps that 
came out very well. I do not like to bring 
out instances, but if you ask for them I will 
give them. Mr. Weston says there was a 
mistake in his lamps, and we were going to 
test some more but he did not send them in 
time for the test ; but the paper lamps that 
he sent came out very well in the test. The 
White lamp of Boston came out very well. 
In fact allthe lamps came out very well. [ 
have not tabulated the results at all and so I 
cannot’say as tothem. But no lamp showed 
both great efficiency and long life. They 
seemed to part there.” 

Dr. Moses—‘‘ As that is probably one of 
the most interesting features of incandescent 
lighting I would like to emphasize to the 
Convention that those things are somewhat 
in the control of the manufacturer. As we 
heard yesterday in the discussion on steam- 
engines there are some cases where it is better 
to use high or low pressure, fast or slow run- 
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ning engines according to the circumstances. | put on the lamp, by holdirg it up perfectly 


The first circumstance that must be con- 
sidered is that the manufacturer goes in for 
the object of making money and the one 
who produces a lamp with the greatest effi- 
ciency and the greatest life does not always 
make the most money. His lamps have to 
burn out or his business would have to stop. 
Now they can make them in some respects a 
great deal better than they do make them, 
and when the time comes that people will 
pay a hundred dollars apiece for lamps that 
last forever, then we will have lamps of per- 
fect efficiency and economy.” 

Mr. Upton—‘‘ The profit seems to be then 
on the renewal. The report of the Franklin 
Institute seems to be like these country fairs 
where they do not want to hurt anybody’s 
feelings and so they give every body a brass 
medal.” 

Dr. Duncan—‘‘ The Franklin Institute did 
not make any remarks about tests. They 
simply made the tests and let. the parties do 
what they choose.” 

Prof. Rowland, of Johns Hopkins Uni- 
versity, was requested by the president to 
make some remarks to the convention. 

Prof. Rowland—‘‘I have just arrived, and 
I have not quite caught the drift of the dis- 
cussion yet. I may say, however, that I 
have been always interested in this subject 
of electric lighting, and I remember when I 
was a student in Troy 1 used to read about 
that old Wilde machine which was the first 
of the modern machines, and at that time I 
constructed an armature, which, perhaps, 
some of you sawat the Philadelphia Exhibi- 
tion. I was too young then to have it ap- 
preciated by my friends, or probably I would 
have had it patented, and it would, perhaps, 
have been adding to my funds at this time. 
But my friends did not appreciate it at that 
time; they thought it was one of the little toys 
of my youth, sothat they letit go. However, I 
am very well content to be as I am, ané to 
come down here and listen to this discussion. 
Although I am in the line of theoretical 
science, I always take a great interest in this 
subject. When this question of electric light- 
ing came up, I made the first measurements 
of the efficiency of the incandescent lamp. 
But the subject has got quite beyond me 
now, and I do not come down here to discuss 
the subject at all. I merely came here to 
learn. I will be most happy to see any of 
the gentlemen at the Johns Hopkins Univer- 
sity. Although our new laboratory is in 
process of construction, I shall be happy to 
show them anything we have there at the 
present time.” 

Mr. Robinson—‘‘I would like to ask Prof, 
Moses if he ever found any difference in 
changing an incandescent—I haven't the 
knowledge to tell him scientifically what I 
mean, but I can give it to him on a piece of 
paper.” [The speaker put a question to Dr. 
Moses referring to changing the poles, which 
he illustrated by referring to a lamp. ] 

Dr. Moses—‘‘ That has no effect whatever. 
In fact, you may reverse the poles a thou- 
sand times a second without producing any 
very great disintegration. You can use 
alternating currents on these lamps, as Mr. 
Siemens hasdone. Whether a current flows 
in one direction or the other through the 
conductor, there is no appreciable difference 
that can be observed in any way upon the 
conductor. The crystallization or the ar- 
rangement of fibers does not set in a particu- 
lar way so that it would be affected by a cur- 
rent running in either direction, so that the 
results would be absolutely the same whether 
the current came on the positive or negative 
pole.” 

Mr. Robinson—“ And then one other thing 
I would like to ask. I wanted to see what 
the matter was with an Edison lamp that I 
have—a lamp hanging down like that [illus- 
trating]—the holder covered clear up with 
insulating material, and in that iamp there 
was a large teaspoonful of water. I took 
that lamp and set it up that way [illustrat- 
ing] for a month. The water was still in 
there. I took it and turned it that way 
[illustrating]. The water was still in there. 
I put it in the circuit. I got that small arc 
that we always got ina brokencarbon. The 


water is still in that lamp. From a mark I 





level, I can see that it is diminishing. Now 
what is the cause of that?” 

Dr. Moses—‘‘I think it can easily be ex- 
plained as the way in which the apple got 
into the dumpling was explained to George 
IV. All those connections of the Edison 
lamp are open. Moistures are absorbed by 
the plaster in such quantity that it became 
saturated. It dropped upon the heated por- 
tion of glass that carried the incandescent 
conductor, cracked it, and finally it leaked 
through the crack. It is the only way that 
can be explained. It isonly when the glass 
was cracked that the water could get in. 
Experiments were made by Capt. Tanner, of 
the United States fish steamer Albatros, on 
the sinking of incandescent lamps at con- 
siderable depth, its object being to attract 
fish to the incandescent lights. He only met 
with partial success, because none of the 
globes could stand the pressure at the great 
depth. But he found that some lamps did 
leak before they broke. He had lamps 
made with very thick glass walls, and that 
was the result of his observation, so that I 
think the same thing would hold there. 
When you have a very large crack for the 
water to come, it gradually was driven in by 
atmospheric pressure. Recollect that the 
interior of the globe was in the condition of 
a vacuum, and when that crack was made 
the water would enter there freely under at- 
mospheric pressure.” 

Mr. Hickley—‘‘I think that it is often 
possible to exhaust the lamp and get it so it 
will burn very nicely and appear to be a 
perfect vacuum, and yet there might bea 
small air space, or crack around the platinum 
which does not show itself until some time 
after the lamp has been made. I had, I 
should think, four or five lamps which, after 
being sealed in the sockets, I found had got 
a teaspoonful of water on the inside which 
could only have come there from the plaster 
of Paris, as the professor has stated. One 
more thing I should like to mention, and 
that is in the shrinking of carbons. Have 
you ever noticed the difference in the resist- 
ance of the carbon, when at a very high tem- 
perature, and at a comparatively speaking 
low temperature ? I have found that taking 
a carbon of seven or eight thousand ohms 
and treating it with hydro-carbon at a very 
high temperature, and bringing it down, I 
would have a carbon which would burn at 
150 volts. If Idid not roast my carbon to 
such a high state of incandescence, it would 
still give the same resistance, but only require 
100 volts to bring it to the same candle-pow- 
er. Upon examining the carbons with a 
microscope, I found that one was very hard. 
The other was very much thicker, and yet 
gave the same resistance as if the two were 
the same, and yet the electromotive force 
required was entirely different.” 

Dr. Moses—‘‘ The reason of that is that 
when you are treating a carbon with a hydro- 
carbon gas, you do not know exactly what 
you are treating it with, unless you know 
exactly the temperature at which the gas is 
while it is passing in contact with the incan- 
descent carbon. You are aware that all hydro- 
carbons that are of definite composition bave 
different proportions of carbon and hy- 
drogen in them. The higher the tem- 
perature to which that hydro-carbon is 
submitted the more carbon remains behind. 
Those who are acquainted with petroleum 
manufacture will know thatithere is a 
residuum left, and you may carry that thing 
as I mentioned to M. Dumas, to an extreme, 
to a point where the carbon will not stand 
any more heat. That is where an ordinary 
incandescent lamp will come up to 150 or 200 
candle-power, and then there is a disruption 
of the carbon. I am safe, I think, in assum- 
ing that there is no carbon, with the excep- 
tion perhaps of the diamond, that does not 
contain hydrogen init. Now, as} you‘heat 
your gas you are driving off;more and more 
volatile properties, so that you are reaching 
a point where there is more carbon ‘in the 
gas than there is hydrogen; that is at a 
lower temperature. These highly heated 
gases you speak of deposit a more dense 
carbon on that account.” 

Mr, Smith, Jamestown, N. Y.—‘‘I would 





like to ask Dr. Moses if the life of an incan- 
descent lamp, run on an arc circuit from a 
high potential, is necessarily shorter that the 
light of an incandescent lamp run from an 
incandescent machine, and if so, why ?” 

Dr. Moses—‘‘ There is only one reason, 
because lamps to be run successfully should 
be run at uniform potentials. A lamp can 
only bear a certain amount of current. It is 
calculated for that, and should be invariably 
run at-that. Ifa man had regular habits, 
and goes to bed at nine and gets up at seven, 
and does not have any moral or religious or 
political troubles in the world, he will livea 
very longtime. So with an incandescent lamp. 
But an arc light is a curiously and wonder- 
fully-made thing, and if you observe incan- 
descent lamps on arc-light circuits, you will 
find them running at a much higher electro- 
motive force than they ought torun. This 
very subject that was brought up before, of 
the deposition of carbon at high tempera- 
tures can be brought to apply to that. You 
heat the carbon to a much higher tempera- 
ture than it was intended to bear, to a point 
at which it loses some of its hydro-carbon 
substance. Then it becomes less in resist- 
ance. There is more current passes at that 
point, and in that way you disintegrate the 
lamp, and destroy it. If you could afford to 
have an apparatus such as that seen last 
evening in the president’s rooms [the Brown 
Automatic Converter], where you have a 
series of arrangements of incandescent 
lamps—and you can by throwing in corre- 
sponding resistance in case of the destruction 
of one of those lamps—vou can compensate 
for it, and keep the lamps at a constant 
electromotive force. In that way it would 
be possible to run incandescent lamps in are- 
light circuits. I would like to call the atten- 
tion of the members to tht apparatus up- 
stairs. It is made by a capable young man, 
Mr. Brown, and has some meritorious points 
about it.” 

Mr. Smith—‘‘I am running incandescent 
lights on an arc-light circuit. They are con- 
rolled by a Brush Automatic Cut-off, which 
is very efficient, so far as it goes. The cur- 
rent is so steady that you cannot see by the 
eye that there is any difference in the lamps. 
What I want to know is whether there is 
something in the nature of the high potential 
current which destroys the lamp sooner than 
the low potential current. I think that the 
objection you raise is easily understood, but 
in our case it does not apply, because the 
lamp does not flicker. If one breaks, the 
cut-off goes into operation. I cannot see 
anything else in it, so far as the nature of the 
unsteadiness of the current is concerned. 
There must be something more besides that.” 

Dr. Moses—‘‘T presume that it is due to the 
fact that there is a greater pitch to the elec- 
trical wave, if I may be permitted to use 
that expression. If you are using a current 
of high electromotive force, your carbons 
become highly incandescent, and there are 
variations that are imperceptible to the eye ; 
but, that those changes take place, I think is 
theoretically quite possible. The carbon is 
in a plastic condition, and is heated to enor- 
mously high temperature. It is in vacuo ; 
consequently the radiations are not so rapid, 
and any changes of the kind, I think, would 
not be so very serious, because the tempera- 
ture of the carbons would not change rap- 
idly enough during the intervals in those 
operations to bring about that disintegrating 
effect. It is a curious phenomenon. It 
takes time, however, to discuss it. Is it 
your experience that those lamps do not last 
as long as those that run on lower potential 
machines ?” 

Mr. Smith—‘‘My experience is that they are 
very short, indeed. My experience in incan- 
descent lighting on arc-light circuits has not 
been a profitable ofie. In one case we burned 
out fourteen lamps, at a dollar a piece, in one 
month, where our income from those lamps 
was six dollars a month.” 

Dr. Moses—“ At the last meeting I called 
attention to the fact that I did not think that 
up to that time there bad been a sufficient 
advance made to induce people to introduce 
incandescent lights on arc-light circuits. I 
deprecated it, because the arc had not suffi- 
ciently advanced, You are dealing with ver, 





high potential currents, and you are using 
very delicate bridges, and why should you 
charge the whole of your current through 
those small bridges, if you can get light eco. 
nomically in any other way. I think it in. 
jures both the arc light and the incandescent 
light business to do it. Anything that pre- 
vents the light from being constant is domg 
an injury to our electric light interests. A 
very slight shock can paralyze an incandes- 
cent light. You shouldn’t take so delicate a 
piece of apparatus as that, and put it on a 
current of such enormous proportions, unless 
you have a perfect regulating machine.” 

The President—‘‘ Mr. Swift, of the Brush 
Electric Light Company, of Cleveland, is 
present, and I think that company is the one 
which inaugurated the system of putting 
incandescent aud arc lights on the same cir- 
cuits. Perhaps he can answer the gent’. 
man’s question. . Mr. Smith, of Jamestown, 
N Y., asks for reasons why incandescent 
lamps on an arc circuit burn out far me 
rapidly than those on a circuit run froni‘.a 
incandescent machine, and he makes the 
statement here that, in one case where the 
income is six dollars a month, he bur’ i 
out fourteen lamps at a dollar apiece, an» 0 
he thinks that there must be something rad. 
cally wrong, which may possibly be reme- 
died.” 

Mr. Swift—“ The company that I am cou- 
nected with does not furnish the lamps. I 
should have to refer you to the Swan Lamp 
Manufacturing Company.” 

Mr. De C._mp—‘‘I wish I could get ~ut of 
my scrapes as easily as that.” 

The President—‘‘ That is true, and sounds 
very well to the gentlemen present here who 
are not subordinate companies of the Brush 
Company. The officers of the Swan Com- 
pany are the officers of the Brush Company. 
The Swan Company is in the Brush manu- 
factory. The difference between the Brush 
Company and the Swan Company, in Cleve- 
land, under my observation, was a partition 
of pine boards an inch thick.” 

Mr. Swift—“ In reference to what you state 
I will say that the main point is that it lacks 
the elements of truth. The officers of the 
Brush Company and the Swan Company are 
not the same. Mr. Stockley, who was man- 
ager of the Brush Company, is not even a 
director of the Swan, and I am not even a 
director or a stockholder of the Swan, so I 
cannot be expected to answer the questida.” 

The President—‘* I only want to add here 
that all the orders that go from our company 
for Swan lamps go to Mr. Swift.” 

Mr. Swift—‘‘If you send the order to the 
Brush Company they will receive it as a tiat- 
ter of courtesy to you and turn it over to’ he 
Swan Company.” 

Mr. Smith—‘‘I think I ought to say that 
the lamps vary a good deal in quality. Some 
of the first lamps we got lasted much longer. 
I do not think it is due to inequality of the 
action of the machine. There is no fault to 
find in the current of the machine. The 
cushioning arrangement of the machine cer- 
tainly does keep the current steady, so that 
we have the point of our ampere meter at one 
all the time. If it lags a little bit in action 
the man assists it.” 

Dr. Moses—‘‘ I would like to mention to 
the gentleman that, according to the highest 
authority, Professor Helmholtz, the eye is a 
very imperfect instrument; and, in the sec- 
ond place, if you wish to see how quiet and 
calm the effects of a disrupted current are, 
take any of the Geissler tubes and you will 
see stridae absolutely motionless; and yet we 
know that the current is being disrupted hun- 
dreds of times a second. So that the eye is 
no instrument to be used as a criterion.” 

Mr. Smith—‘‘Is not the ampere meter re- 
liable ?” 

Dr. Moses—‘‘ Not at all. I am quite sure 
that we could receive considerable instruction 
and delectation from Professer Rowland on 
this very subject, if he would give the con- 
vention some idea of the methods that he 
employs for registering variations in cur- 
rents,” 

Mr. Morrison—‘‘I would like to ask Dr. 
Moses‘and Prof. Rowland whether they agree 
with the‘statements made by Dr. Duncan that 
all lamps;come under one rule, namely, that 
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a lamp, by whatever it was increased in effi- 
ciency, was diminished in light ?” 

Prof. Rowland—“‘ The theoretical efficiency 
of a lamp depends only on the temperature. 
It makes no difference what the shape of the 
carbon is, or anything of that sort. It merely 
depends on the temperature at which the 
lamp is heated. For instance, you can very 
readily, from the distribution of heat in the 
solar spectrum, determine what the efficiency 
of the lamp would be. I have done that. I 
have not got the figures here now. I calcu- 
lated it atone time and it came out avery bigh 
efficiency indeed; because when the current 
passes through the carbon the heat is gener- 
ated in proportion to the energy of the cur- 
rent. The heat is radiated out in the form of 
both light and radiant heat, and the greater 
the proportion of light is the more efficient is 
the lamp. Therefore the higher the temper- 
ature the more efficient the lamp is; and, so 
far as that goes, it makes no difference what- 
ever with regard to the kind of lamp; it only 
depends on the temperature of the carbon. 
At the same time, it is possible with some 
other substances besides carbon to radiate more 
light in proportion to the hat. I cannot say 
‘wut what by coating the carbon of tae incan- 

escent lamp with some substance—I would 
‘not be able to suggest what it would be—it 
might be found by experiment that the effi- 
ciency of the lamp might be increased. | 
know of no such sub-tance. Nearly all sub 
stances become red hot at the same tempera- 
ture. I donot know any substance which 
becomes red hot sooner thn another sub 
stgyce. In ordinary physics it is stated they 
all become red hot at the same time. If that 
is so, it is to be supposed that the proportion 
of radiant light and heat would be about the 
same. If that is so, the efficiency of the 
lamp would only depend on the temperature 


But [ think very likely you might find some | 


substances which, by coating the carton wi h 
you might get more light.” 

‘I am not an electrician. I 
3ut I had a little experi- 
at these things. 


them, 
Mr. Upton 
am glad I am not. 


en te in Washington looking 


1 save yet to find any success financially in | 


incandesccnt lights, running off are 
I talked with both the Brush 
If you ex- 


any 
light circui's. 
and Thomscn-Houston pcople. 
amine a bamboo fibe 


of it, you will find that it has ten fibers. In 


carbons will not stand it. 
temperature very well, and the higher the 


time the lamp will last. At the same time 
of course one cannot say that a paper carbon 
wou'd not last longer or shorter than a bam- 
boo carbon. I suppose it is a question of 
experiments which of those carbons would 
last the longest. I think tbat the true 
method wouid be to test with a lamp so as to 
give the same efficiency in all cases.” 

Mr. Ridlon—‘‘I would like to ask the 
gertleman one question. I have noticed in 
some incandescent lamps that 'he lamp goes 
out instantly when the carbon is destroyed; 
in others the lamp is blackened up. I would 
like to ask the question whether that is a 
different kind of carbon. Is one carbon 
more apt to do that than ano'thcr?” 

Prof. Rowland—“‘I think that it would de- 
pen:l very decidedly on the kind of carbon, 
because carbon varics so much from the soft 
charcoal down to the diamond; and it evi 
dently would depend upon the degree of 
hardness or possibly the amount of gus that 
remains in the globe. That evidently plays 
a very important part in the light of a lamp.” 

Mr. Ridlon—‘ I have noticed in an Edison 
lamp particularly that it lights up for some 
time before the carbon is destroyed.” 

Prof. Rowland—‘ That I under-tand 
lone of the practical disadvantages of all 
|these lamps. It may possibly be gotten rid 
| of at some time.” 

Mr. Kerr—‘‘I am not a light-maker or an 





Is 


‘come up here that is very interesting to me. 
As I understand it, it is stated that the life 


It stands a low ; 


about temperatures; I am only auaieg la 
certain temperatures. It is white heat, how- 


temperature the less it will stand; so that in ever, and as I understand, that is about 2,500 
all cases the higher the efficiency the less 


degrees.” 

Prof. Rowland—‘'I do not suppose that 
| that is a point in electric lighting, because it 
is a fact, I understand, that the higher t!e 
wires are heated the less time they lost. I 
supposed that was an accepted fact in elec- 
tric lighting, the higher the temperature you 
get the carbon the less time the lamp will 
lose.” 

The President —‘‘I think Mr. Kerr means 
to say that in the one case the pulverized 
charcoal when brought up to a red heat, 
when the crucible was opened at red heat, 
that the carbon passed off in the dust.” 

Mr. Kerr—‘ It just ignited with the air.” 

The President—“ Just went off the same 
as a filament in alamp. Now he goes on to 
say when a greater heat had been reached, a 
white heat, that instead of it passing away 
that you could take a spoonand could handle 


lamp, may not that be a mistake? 
Mr. Kerr—‘‘ Yes, sir, that is it exactly.’ 





we tested, those of the greatest efficiency 
had the shortest life; but if that were true, 
lof course, generally, 
vend to improvements in incandescent lights; 
| 


the other. With the same lamp the life de- 





\for the 


then there would be an | 


,| electrician; but there 1s something that bas | because you would have to sacrifice one or which Mr. De 


9 


the » eltaiey auet ome, “the graphite 
form, and the diamond, and when one heats 
the ordinary carbon at ordinary temperature, 
it is different from other elements in its 
specific heat. But when it is heated up to 
a very high temperature, indeed, it com- 
mences more and more to obey that law, and 
therefore there is a very marked change at 
that high temperature in the carbon. I do 
not know what bearing this has on the life 
of a lamp, because I do not know which 
form of carbon would iast the longest; Lut 
still it must have some bearing.” 

Mr. De Camp—*‘I think that this question 
of incandescent lighting on are circuits is 
one of the crazes we have got to submit to. 
It is new, and no electric lighting company 
can speak, except from a very short experi- 
ence. It is a sad one from all that [ hear 
of it. Itisso with me. It results in this, 
that it is going to make a very lively business 
lamp manufacturers. The gentle- 
man raises a question as to the breakage. I 


it in that way, and no perceptible che ange | W: anted to ask Dr. Moses, but I did not want 
would take place, and he draws the infer- | to interrupt him, what would be the differ- 
ence: may the ground that was heretofore | ence in the potential of an are machine by 
accepted as the proper one—may not that be lincreasing the revolutions, 
an erroneous ground; and the extreme heat | or five in the armatures, or what would 
which produces the greater efficiency of the be the effect of an increase of, 


say three or four 


say fen volts, 
‘on a group of lamps on a circuit, that is so 
far as potential is concerned. We group 


Dr. Duncan—*‘I said that with the lamps | our lamps according to the current ef our 
‘machines. 


We do know that in a group, sey 
of seven—” 

The President— 
Camp. To make 


‘‘One moment, Mr. De 
that plain, the machine 
Camp uses is the 26-inch ar- 


mature new type of Brush machine, and 


pends entirely on the current used, and the upon that armature an increase in the num- 


of an incandescent lamp, providing the car- light increases very rapidly as you increase , ber of revi lutions in the armature operates 


bon is homogeneous, is chiefly proportioned | 
to its temperature.’ 

Prof. Rowland—‘‘ Well, I suppose that the 
tempcrature of the fiber would uot be the 
same everywhere, if 1t was not homogen- 
eous—assuming that the temperature of the 
tiber is the same every where.” 

Mr. Kerr—‘‘The point I wish to make 
is simply this: 
our temperatures in carbon, we find we are 
getting a shorter durability of this carbon, 
000 degrees. 


suppose we do that for 2, 


8,000 degrees it would be still less durable. 


If as we go on increasing 


That 
r, and get a cross-section | does not establish the law, that if we went to'of a galvanometer, 


| the current, 


it has to go through, the form when it be- 
| 
will give way.” 

| Mr. Woodbury —‘‘In regard to the differ- 
‘ence of the structure of carbon at very high 
temperatures, Mr. Edison made some inves- 


in the middle of the horseshoe of the Edison 
lamp, and where the current was running 
through the filament, noted the deflections 
showing the difference 


of an electrical connection between one of 


the manufacture of the incandescent lamp | I wish to relate a little thing in the process the wires to the lamp and the wire from the 


those fibers are divided, because they are not 
..solutely parallel. Now, if in the process 
of dividing those fibers you cut some of them, 
Ww hy, you discover that the resistance of that 
particular lamp varies fr.m_ the normal. 
is very reasonable, too. 
ten wires joined together. 


searing you may cut those wires and you | |heated you can kick the cover off and just probably due to the fact of the 


1 ive only little wires left,and soon. When 
you have, in order toincrease the commercial | 
efficiency of the lamp, brought it down to 
the small dimensions, you have there only 
five or six wires to conduct the current. 
have diminished it by one-half, to be sure, 
but you have also cut one of those fibers. 
That relation in the first case is as one to ten,in 
the second as one to five;so that the mechan- 
ical difficulties being overcome, you are in- 


ishing the diameter of the conductor. I! 
simply say that in explanation of what Prof. 
Rowland has remarked, bevause it might 
lead us to think 
temperature. He is perfectly correct in what 
he says. He as-umes a perfectly homogene- 
ous conductor.” 

Prof. Rowland—‘‘I was not speaking with 
regard to the life of the lamp. I was speak- 
ing with respect to the amount of light we 
are getting from a certain amount of elec- 
trical energy, and my remarks were per- 
fectly exact in regard to that. Of course 
the question with practical men is to find an 
element that will stand the highest tempera- 
ture for the longest time. That will be the 
solution of the problem.” 

Mr. Morrison—‘‘That is the question I 
asked, if you will allow me. By however 


much you add to the efficiency of the lamp 
you decrease the duration of the lamp.” 

Prof. Rowland—‘‘ That would naturally 
be so, because if the efficiency is higher the 
higher the temperature, and of course the' 


You | 


it was simply a question of | 


lof steel manufacture. In the casting of steel 
is . 

|ingots it is necessary to use something to 
prevent the sinking of the ingot. The thing 


; that is used is white hot charcoal. Charcoal 


‘turn it over like white hot sand. Now, I 
was at a steel works one day when they had 
just had an accident. They had turned a 
graphite crucible and they knocked off the 
|cover and two men were injured. The car- | 
| bon in the crucible seemed a!! to go instantly | 


| out. It was heated to 1,200 or 1,500 de- 
grees. That is about a good redness I be- 
lieve. Up in the neighborhood of 3 000| 


| 
degrees the carbon will not ignite with air. 


every day. Now it is not fair to assume 
| that carbon heated to an enormous tempera- 
ture is necessarily more combustible; 
cause there is the case where the softest car- 


not combine with the air. Consequently I 
would not admit that the life of a lamp was 
increased by raising the temperature beyond 
acertain point. The probability is that we 
have another outgrowth of carbon at that 
point.” 

Prof. Rowland—‘‘I would like to inquire 
how he got the carbon at that temperature. 
I supposed that heat was generally produced 
by the burning of carbon, or perhaps the 
gas. Of course, one might possibly get it at 
that temperature by putting it in the sun 
perhaps. I imagined that the temperature 
of ordinary furnaces was produced in that 
way.” 

Mr. Kerr—‘‘ You simply wish to know 
how we got the carbon heated. Simply in 
that steel furnace ; it is put in a graphite 
crucible; I am not saying anything definite 





bon we have at a very high temperature does | 


platinum screen in the middle of the lamp, 
and he increased the current with increments 
until the lamp got up to something like 30 
‘candle-power, and then the deflection would 


It| is put in a graphite crucible, is heated up to diminish, seeming to be a reversed condition. 
Just imagine it to be | absolute whiteness, and when that is done it | Mr. Edison, at the time of showing it to me, 
In the process of |is hermetically sealed and when that is' advanced the hypothesis that it was quite 


carbon 
changing in that temperature from an elec- 
tro-positive to an electro-negative substance. 
In regard to the question of the plastic state 
of the carbon in the crucible, is it possible it 
| Was heated up beyond the point of tempera_ 
ture or dissociation? 


comes crystalline, and at that point the carbon 


As far as different kinds of ,to produce a much more marked result than 
carbon goes, if you increase the temperature | in one of a sm wag diameter. 


Mr. De Camp —‘t We do know this: If 
we have two, if we have one out of a 
|group of seven that goes out from any 


tigations upon that point by putting a screen | 


| 


Was it heated by a gas, 


flame containing a great deal of hydrogen, | 


and therefore hotter than the carbon?” 
Mr. Kerr—‘ If you stopped the carbon 


during this process of heating at any time 
creasing the efficiency of the lamp by dimin-| You can see all you want of that right there | hefore it gets to a certain ana. which 


I cannot fix, but we will call it 2,000 degrees, 
| no one particle seemed to wait for anuther 


cool it down, 
point and not make any fuss about it at all. 
There is this, however, to be noticed in that 
white-hot carbon, as you look at it in the 
crucible, every little while one little particle 
will ignite, and you will see a little spark 
that will go about twelve inches. Wait a 
little and you will see a little flickering from 
the top asif something else than carbon was 
being consumed. But the body of it is all 
there.” 

Dr. Moses—“* It is an exceedingly interest- 
ing discussion, because in a collateral way it 
demonstrates the fact that if carbon is 
heated, it diminishes in proportion to the 
increase of heat, according to a regular 
increment, The ordinary carbons, such as 
are used in incandescent lamps, shrink about 
one-third of their length.” 

Prof. Rowland—‘“‘I am not a chemist, but 





I believe there are three forms of carbon; 


be- | But when you have it all heated and then | stand it. 
it will cool down past that late some independent resistance, which will 





cause, the others brighten up away beyond 
their normal condition, and we must get 
something in as quickly as possible to take 
the place of the exhausted lamp. That 
done, and perhaps few lamps follow the 
breakage of that one, account of the 
comparatively perfect operation of the cut- 
out that we use. But if we strike off two 


1s 


on 


of them, or three of them, the rest wiil go 
instantaneously. Now, it is, no doubt, 


due to the fact that we are driving through 
those lamps that remain the full force of our 
I do not think that anybody can 
It is easily 
But to run 
hours, 


current. 
have any question about that, 
demonstrated our circuits, 
a dynamo machine for a number of 
without having a chain of say twenty volts, 
if vou choose, in the electromotive force of 
that machine, by the increased speed of your 
engine, or decrease of it—now, [ would like 
to know what difference that 20 volts would 
make on that series of lamps; that is the 20 
volts above the normal condition of the ma- 
chine. Do I make myself ¢l ar?” 

Prof. Moses—‘‘If you crowd your cars, you 
are bound to have accidents, Your difficulty 
is that you break some of the avenues, the in- 
dispensable avenues, for the passage of the 
current. If you diminish the resistance of 
these bridges, you will throw such enormous 
| amount ot work on the fibers that they won't 
To obviate that, you must interpo- 


on 


| be thrown into action by the breakage of one 
of these girders. You must do that; other. 
wise your current will put an end to itself in 
a very few minutes, by the disruption of 
all carbon avenues.” 

Mr. De Camp—** That is my idea about it, 
and Ido not think we shall be able yet to 
run a dynamo machine with such absolute 
perfection, and keep so perfectly on a level 
for supplying those lamps, that with the best 
form of cut-out that you can put on it can 
act quick enough to protect the lamps 
against that instantaneous action that must 


take place when one goes out. Ido not be 
lieve that can be done. It is a scientific 
point, and it 1s Greek to me. The incan- 


descent hght is popular. It is growing in 
popularity. It is most popular among the 
business people. For certain purposes the 
arc light suits them; they have no objection 
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' 
to it. There are certain places where they reduce the cost to about sixty cents per diem. | 


certainly would require different tests for their 


have gas, and where they have no earthly , Now, will some gentleman inform me how | apparatus to make it perfectly satisfactory to 
use for an arc light. The distribution of the long an arc light will burn under those cir- | 


light to their offices is a great advantage to 
them. . Its freedom from heat, and all that, 
is taken into consideration, and they are 
pleased with it. But, like cverybody else 
who gets hold of a new thing, and who is 
hishly pleased with it, they don’t think 
much, at the time, of the expense, but when 
the novelty has worn off I contend that the 
public will not pay the price that we have to 
charge for itif we are going to get a profit 
out of it I will explain myseif in this way. 
Afier the romance and novelty of the incan- 
descent light has worn off, it is simply a sub- 
stitute for gas light. Now at present the 
price of gas, as compared with the incan- 
descent light, is very much less. But I think 
that people would be willing to pay a reason- 
able increase over gas. We had a little in- 
stallation that was entirely in our hands, and 
so understood by the parties using it. We 
agreed to make renewals. We agrecd to do 
everything, Now, that has been an expensive 
jo» The proper way t» have done that 
wold be for the user of the light to have 
paid for his renewal of lamps, for two 
reasons: If we had those lamps in there, 
why, they would say, ‘Let it go; it doesn’t 
cost us anything.’ If your lamps are in a 
business place where there is a lot of boys 
who get to meddling with them, they destroy 
your property, because there is nobody in the 
interest of the property to look after them. 
But if it isa man’s own property, they will 
watch it carefully.” 

Mr. Hi. W. Pope—‘ have in mind an ex- 
periment I tried in Brooklyn. I inserted an 
adjustable resistance in the main are circuit, 
and from that Iran a shunt wire, and con- 
nected my incandescent light from the shunt 
wire to the arcin that way, taking the incan- 
descent lights entirely out of the circuits. 
That is to say, it would shunt the current, 
and only a portion of the current would get 
into the incandescent lights. It seems to me 
that the life of an incandescent lamp con- 
nected thit way would be much greater.” 

Dr. Moses—‘‘I think if 1t were possible to 
intro luce the incandescent light on arc-light 
circuits, it would enormously increase the 
volume of business doae by the electric light 
companie:, Therefore, I think it is a thing 
of vital importance to determine whether it 
is possible to introduce incandescent lights 
‘a ure-light cireuits. Mr. De Camp says 
chat the consumer should supply his lamp. 
Let us briefly consider some of the diffi- 
culties in the way of that. The consumer 
must get lamps of a certain electromotive 
force. He bnys them from the company, 
who may or may vot guarantee them He 
puts them ip a circuit, and his lamps may be 
destroyed. Therefore, it is to the interests 
of the arc light company to supply those 
laraps, and in that way to avoid that diffi- 
culty. However, let us assume, because I 
think it is very near solution, that the prob- 
lem has been solved, and that you can put 
incandescent lights in are-light circuits. Let 
us consider what the cost of an incandescent 


va 
r 











| 


9” | 
: | 


cumstances 

Mr. De Camp—‘‘I would take that on the 
basis of eleven hours and a-half.” | 

Dr. Moses—‘‘ Eleven hours and a-half for 
forty cents. That is about three cents and 
a half, then, per hour, asthe cost of the arc 
light. You would be receiving three cents 
and a-half per hour for your arc light if your | 
consumer were to take it and burn it for 
eleven hours and a-half. Therefore his light | 
would cost him three cents and a-half. Now 
that is a pivotal point. Three and a-half 
cents an hour would then be the cost of | 
maintaining about eight incandescent lamps | 
of sixteen candle-power. Three and a-half | 
cents for a group of eight—let me say four 
cents ; four cents as the cost of eight lamps 
burning eleven hours and a-half.” 

Mr. De Camp —‘' Take that eleven hours 
and a-half, or four times eleven and a-half, 
that is forty-six cents, that we would have to 
charge this customer for these lights.”’ 

Dr. Moses—‘*‘ Well, I beg pardon there, 
because you are told to take off twenty-five 
per cent. and you would then be making the 
same profit and you would have no trouble. 
Therefore I think that the thread of my 
argument you must admit, because it is some- 
thing that is quite evident.”’ 

Mr. De Camp—‘‘ Take off the twenty-five 
per cent. for that.” 

Dr. Moses—‘‘ You would be able to have 
sixty cents to supply the lamp to a con- 
sumer.” 

Mr. De Camp—‘‘It is four cents an hour 
for a group of eight, and we run eleven 
hours. That would be forty-four cents 
Thit would be on an even basis with an are 
plant.” 

Dr. Moses—‘‘ Now you have eight lamps 
for four cents per hour.” 

Mr. De Camp—‘“ Figure that up at $1.5( 
a thousand.” 

Dr. Moses—‘‘ Sev. nty-five cents is the cost 

f gas to the consumer and he 1s getting the 
equivalent of that for sixty cents. Now one 
mill per hour per lamp is ten cents. Ten 
cents and sixty cents is seventy cents. He} 
would be getting for seventy cents his incan- 
descent light which he would have to pay 
seventy-five cents for in gas. Now gentle- 
men, | hope you will observe those figures so 
that you may go over them yourselves,” 

Mr. De Camp—‘‘I am not taking this on 
the limited number of cases where that busi- 
ness would be demanded and where people 
would pay the price which might be profit- 
able to us. That is the case—’ 

Dr. Moses—‘‘ Here is the difficulty, that} 
compels the consumer to use those incandes- 
cent lights all the time. Now, then, how 
many stores and places are there where you 
can use groups of eight ?” 

Mr. De Camp—‘‘I do not think that there 
are many. I think the business is a very 
limited one indeed. You can sit down and} 
convince a man that it is the cheapest light 
in the world, but after a while the novelty 
gets worn off. He admits what you say, but 


—) 


lamp is, roughly assuming that it will burn | he says, you have given me more light than | 


a thousand hours at a cost of one dollar, 


which will make the cost of an incandescent | 


le 


imp one mill per hour.” 


The President —‘*O e mill per hour pro-, it and 


vided the lamp lasts a 
Prof Moses—‘‘ Yes 
The 

Smith, of Jamestown, claims, is not a thou- 

sand hours ” 


thousand hours.’ 


President—‘* The life of a lamp, Mr. | each lamp having its own resistance. 


I want. 
Dr. Moses—“ You must come to the point 
where you supply that as long as he wants 


no more. 


Mr. De Camp—‘‘ If we could run directly, 
as a gentleman here said to me, with 
Now 

we can take a fifty-light machine, for 


instance, and particularly if we can work on 


Dr. Moses—‘‘ But I assume it is possible to , thé principle of an electric lighting station 
keep the electromotive force of an arc-light on the incandescent —assuming that you 


eirreuit constant. 


I have taken a dollar as, have got 5,000 lamps out, yet there is no 


the cost of a lamp, in order to give one mill. | probability of more than half burning at one 


Now the cost of the incandescent lamp for 
renewals is one mill. May I ask Mr. Weeks, 
at’this point, what is the cost—I think you 
had seven per cent., Mr. Weeks—of supply- 
ing carvon? What is the cost of main- 
tenance and attendance and putting in of 
carbons?” 

Mr. Weeks —‘‘ No, sir; 28 per cent. was 
the total cost of carbons and globes.” 
fF Mr. De Camp—“ You are speaking now of 
the cost of carbon alone.” 

Dr. Moses—‘* No; the cost of maintaining 
that light in a state of efficiency. The car- 
bons, globes, wires—all that to be eliminated 
in case you have an incandescent light. 
Twenty eight per cent. on the cost of main- 
taining an are light. If, for instance, to 
make it more complete, you charge eighty 
cents for the use of an arc light per diem, for 
what would vou be able to afford to supply 
that are light in case you were not called 
upon to maintain it?” 

Mr. De Camp—‘“ Aside from the carbons 
used in anare lamp, the cost of attendance on 
it, that is the trimming of it and the keeping 
it in repair, as it is on the circuit, the cost of 
the extraordinary repairs to the lamp by 
occasionally burning out, something of that 
kind—take that off of the original cost ; 
then all the rest of your expenses on the 
group which takes that lamp’s place are the 
same. Hence that would be the cost.” 


Mr. Cooper—“I wish Dr. Moses would 
take that at twenty-five per cent.” : 
Dr. Meses—‘‘ Assuming that 80 per cent. is 
the cest of an are light per diem and that 
you save twenty-five per cent., that woul 


| 








time. Wecan take a machine and put out 
from that 500 lights. We have a meter on 


| that machine and know that there has been 


a judicious distribution of those lamps 
where people could save something by 
switching off a light here and there, that 
doesn’t pay in gas somehow. (Laughter. ] 
However, I like that sort of business first- 
rate, if we could get it in such a shape that 
the less we used the bigger our bills would 
be. That I conceive would open a big field 
to the business.” 

Dr. Moses —‘‘It may be possible to con- 
struct so many incandesceut lights that some 
day we may include forty or fifty houses in 
one series with a proper automatic arrange- 
ment. But until those arrangements are per- 
fected, we cannot put aseries of incandescent 
lights through a variety of houses.” 

lhe President—‘‘ The time is past now for 
the discussion of this subject. Mr. Ridlon 
will present his report on ‘‘ Carbons and 
Globes.” 

Mr. Ridlon said: ‘‘ I will say in regard to 
this carbon business that I have sent to every 
prominent electric-lighting company for rec- 
ommendations fin regard to tests of carbon. 
I have not been able to get any positive facts 
or s‘atements from any of them. I had to 
go to work and make up this statement from 
such raw and crude materials as I could pick 
up myself, and I would be very glad to have 
this thing come up here and be fully dis- 
cussed by the superintendents and managers 
ofthe electric-lighting companies themselves. 
They, of course, all nave different machines, 


| straight were used for seconds. 


| Mr. 


| that subject.” 





giving different amperes of current, and they 


them. The whole question seems to come 
down to this, that in purchasing our carbons 
we want to get one steady average quality of 
carbon, and we want all we buy, whether ten 
or twenty or thirty thousand pounds, or 
w.iatever the quantity be, to come up to the 
standard of the quality which we supposed 
we were purchasing at the time we made 
our arrangement with the dealer or the 
agent of the carbon company; and I think 
that the greatest trouble that we have experi- 


| enced in the matter of carbons is due to inat- 


tention in the sorting of carbons where they 
are manufactured. I think they have simply 
taken up a carbon, rolled it out on a piece of 
smooth iron. ‘They have employed the cheap- 
est class of labor in their manufacture, sim- 
ply boys and girls, and assorted them with 


| the idea that carbons that were straight were 


used for firsts, and cafbons that were not 
It does not 
seem to me that that is the kind of assorting 
of carbons that we require. We want to be 
sure that all the carbons we purchase at a 
given !price possess all the requisite qualities; 
that is, that there are uo soft spots in them; 
that they are of the average amount of resist- 
ance, that is, that we can get our full com- 
plement of lamps, giving the proper amount 
of candle-power on those lamps from the 
machine less the distance of the wires, it 
would be according to the length of the cir- 
cuit. And, in order 'o bring this thing up, I 
would suggest that this matter of seconds 
should be cut down to such a price that in 
making our con'rac it will be qui‘e an ob 
ject in sending carbons that they were all of 
ihe first quality, and no seconds were mixed 
up With them; and if seconds were mixed up 
with them, that 'he price would have to be 
reduced for the second quality of carbon 
that they would rather psy a good price for 
Jabor and get competent persons to do their 
sorting. 1 should he very glad to hear from 
the carbon men on these suggestions. We all 
know very well that the kind of carbon that 
will do for one purpose will not answer for 


|another, and the carbon that we might use 


economically in the summer we certainly 
could not use in the winter. 

‘*This matter of globes was also to be re- 
ported on. But I do not see any report that 
could be made on that. It is simply this, 


| that in a certain place where you did not re- 


quire a very bright light, you might use an 
opal globe to obscure the light. In another 
case where you want all the light you could 
get, you might use a clear globe; and in 
another case you might use a half ground 
globe. I expected Mr. Gregory of the Union 
Glass Company here to take up the question 
with regard to the proper materials for 
making globes. As he is not here, I hope 
Libbey, of the New England Glass 
Works, will give us some information on 
(Applause. ) 

Mr. Morrison—(Mr. E. R. Weeks, vice- 
president, in the chair.) ‘ The question of 
carbon is a very important one to the electric 
companies, and by great competition the 
price has been reduced from $66.50 down to 


| the lowest figure quoted in the market to my 


knowledge, $10 a thousand. This was owing 
simply to the sharp competition which had 


|been engendered by the enormous profits | 


made by the Brush company when they first 
put the carbons on the market. The first 
break was made by Mr. Boulton, originally 
an employe of the Brush company, who, 
after serving with them for a certain time, 
and observed the enormous profits that were 
made in that line of business, fairly presented 
the subject to the enterprisin: capitalists of 
Cleveland, and induced them to establish a 
rival carbon factory. The establishment of 
this factory has made Mr. Boulton a bene- 
factor of the electric light companies. Fol- 
lowing this break came a number of other 
small manufacturers, so that we are to-day 
supplied with a ten-dollar carbon instead 
of a $66.50 carbon The information 
that Mr. Ridlon has gathered together, and 
which I am sorry I did not hear the whole 
would leave one to believe that the difference, 
in the quality of the carbons is as great as 
the difference in the manufacturers. Is that 
right?” 

Mr. Ridlon—‘ Yes, sir.” 

Mr. Morrison—‘‘ That i3 not so. We have 
used the carbons manufactured by the Boul 
ton company, by the Pittsburgh Carbon 
compauy, by the Parker-Russell Manufac- 
turing and Mining Company, the Brush, of 
course, and [ think one or two others. 
Nearly all of them have given fair satisfac- 
tion in our service. The proof of the pud- 
ding is in the eating, they say, and the proof 
of this statement I am making to you lies 
under your observation every night that you 
walk the streets of Baltimore. There are 
the lights, and there are the carbons which 
we are using to-day. We do not mix the 
carbons of different manufacturers upon the 
same circuit, because that would not be 
giving fair play. The defects in a lamp 
might possibly be attributed to the carbon 
itself when the carbon would be all right, 
but if you take an entire circuit of lamps 
and equip them with Brush’s carbon, and 
right along the streets here where our wires 
interlace, one lamp is on our No. 1 circuit, 


the next on No. 2, the next on No. 3; so you 
get four or five squares before you strike a 
lamp on No. 1 circuit. An entire circuit is 
devoted to the use of carbons of one maker. 
That man is going to get more fair play than 
if you mix him up with two or three other 
makers. There is one thing which will 
transpire within the next twelve months, 
and it will be to compel fair play not only in 
carbons and globes, but in the matter of 
machinery and other supplies used by the 
subordinate companies from the parent com- 
panies from whom the apparatus and sup- 
plies have been obtained. (Applause.) You 
will observe that that applause comes from 
points where there are no electric light com- 
panies represented. 

**I do not know that I can add anything 
further to the question of carbons. As to 
the matter of globes, we have found a diffi- 
culty in obtaining a sufficient degree of 
promptnessin supplying our orders for globes, 


and for this reason, then, we have bough) 
globes from almost every manufacturer 


within our reach in the United States. Our 
principal purchases have been made from 
the New England Glass Company, and I am 
glad to say we have received a fair quality 
of goods and fair treatment from that com- 
pany. When troubles have arisen with their 
goods. they would hasten to rectify them. 
When a change in the form of a globe was 
needed they would hasten to change the 
|form of the globe. So that of the globe 
men, we have not such serious complaints to 
| make as we have of the carbon men.” 

| Mr. Ridlon—‘“ I have listened to Mr. Mor- 
| ri-on’s statement, but still it does not cover 
| 

} 





the ground on which I based my report on 
carbons, which is simply this: that I would 
recommend that the electric lighting com- 
panies would adopt a test, or discuss here 


:| what would constitute a fair test for the car- 


| bon, which should be known as the standard 
carbon; that we can arrive at some point 
where we will make our proposition to the 
carbon manufacturer of what we require. 
The other part of my argument in regard to 
| taking seconds, was simply a question of com- 
| pelling them to live up to their agreement. 1 
do not know what your experience is, but I 
can answer for the experience of the Brush 
Electric Lighting Company, of Boston, that 
the poor quality of carbons is one of the 
most expensive thinys about the business. 
That is, the deduction on monthly bills for 
electric lighting, when added up together— 
perhaps a light goes out before half an hour, 
owing to a defect in the carbon, ora soft 
spot in the carbon; the price of that light 
may be seventy-five cents for that evening. 
That seventy-five cents is deducted. Per- 
haps that ligat may go out four or five times 
| in amonth. That is seventy-five cents for 
ach day. Now, taking that in seven or 
eight hundred nights and add that to the 
price of the cheap carbon, it will bring back 
the cost of carbon to the old price of sixty- 
five dollars, before you know it almost. 
Then added to that is the annoyance of com- 
| plaints from the customers, and the general 
discredit of electric lighting. 

Mr. Fishback—‘‘ The way in which Mr. 
Ridlon puts the question seems to me to give 
to the electric light superintendents a good 
deal of leeway, and there may be some 
superintendent not as conscientious on the 
| quality of carbons as Mr. Ridlon would 
probably be. I believe that carbon manufac- 
turers in general are disposed to do the fair 
thing. After an electric light company gets 
fifty or a hundred thousand carbons, and 
| finds they are notup to the standard, and 
then refuses to pay the price it puts the car- 
|bon manufacturer in a bad ligh, where he 
| was d sposed to do aby right thi :g, and where 
the superintendents of lighting plants might 
not be conscientious. : 

The Chairman—‘‘I will appoint on that 
committee Mr Cooper, Mr. Ridlon and Mr. 
| Fishback.” 

Mr. Barclay—‘'I do not think that it is 
right that any carbon manufacturer should 
have a voice in determining the standard.” 

Mr. Cooper—‘‘ The point is well taken ” 

The Chairman—‘‘ I substitute Mr. King.” 

This committee on carbons recommended 
the following as the standard test of car- 
bons: 

Take a dynamo, with its full complement 
of lamps, with the same make of carbons ; 
note the speed of the dynamo carefully, and 
during the test measure the current at fre- 
quent intervals with an am-meter ; see that 
all the lamps burn freely, without hissing, 
and yet not with so long arcs as to flame. 
Measure the E. M. F. around each are with 
a volt meter. Burn the lamps until all the 
carbons are consumed, or burn them, say for 
four hours, and then measure the length of 
carbons consumed, and calculate the total 
time that they would burn, taking the aver- 
age result. 

Mr. Ridlon also moved that a committee 
of five be appointed to raise funds for carry- 
ing on a bureau of electrical information, as 
provided in a former resolution The mo- 
tion prevailed, and the chair appointed 
Messrs. Ridlon, of Boston; Corby, of St. 
Joseph ; Price, of New York; Martin, of 
New York ; Bowen, of Chicago ; De Camp, 
of Philadelphia ; Cooper, of Brooklyn ; Goff, 
of New York, and Cleveland, of Hartford. 
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INDEX OF INVENTIONS FOR WHICH LETYIERS 





PATENT OF THE UNITED STATES WERE 

GRANTED IN THE WEEK EnpiNG Fx, | 

16, 1886. 

336,081 Transmitter for electric telephone lines; 
Chichester A. Bell, Washington, D. C. 

336,082 Jet microphone, or apparatus for trans- 


mitting sounds by means of jets; Chicester A. Bell, 
Washington, D. C. | 
336,083 Telephone transmitter; Chichester A. | 
Bell, Washington, D. C. 
Armature for dynamo-electric machines; | 
Brush, Cleveland, Ohio. 
Individual electric signal; Arthur W. 8. 
assignor to Frederick acd 





Chas. F. 

336,095 
Davis, Lowell, Mass., 
same place. 

336,101 Composition for secondary battery elec 
trodes; Ernest M. Gardner, Brookline, assignor to 
James L. Little, Jr., Boston, Mass. A 

336,102 Elec for secondary batteries; Ernes 
M. Gardner, Brookline, assignor to James L. Little, 
Mass. | 








trode 
d 





Jr., Boston, 

336,132 Electric meter; Samuel PD. Mott, wow i 
York, N. Y., assignor, by direct and mesne assign- 
ments, to the Schuyler Electric Light Co.. of New 
York | 

336,133 El : meter; Samuel D. Mott, New 
York, N. Y., assignor, by direct and mesne assign- 
ments, to the Schuyler Electric Light Co., of New 


York. 
Sumner Tainter, 


336.173 Telephone transmitter ; 
Washington, D. ¢ 
336,176 Electric arc-lamp; John Tregoning, | 


Brooklyn, N. Y., assignor to the Schuyler Electric 
Light Co., of New York. 

336,184 Electric arc-lamp; Addison G. Water- 
house, New York, assignor, by mesne es _— 
to the Schuyler Electric Light Co., of New Yo 
' 336,191 Switch and holder for incandescent ee 
Merle J. Wightman, Hartford, Conn., assignor to 
the Schuyler Electric Light Co., of New York. | 

236.203 Method of and apparatus for transmitting, 
reproducing, and aoe speech ; Chichester A. 

sell, Washington, D. ¢ 
268 Telephone weneuieer: Henry 8S. Thorn- 
berry, Boston, Mass., assignor to the American Bell 
Telep Jhone ¢ ompany, same place 

336.276 Insulator for tele iat wires; John Wil- 
son, New York, 

284 Learner’s telegraph instrument; 
Jonsall, Davenport, Iowa. 

336,329 Meuthpiece for telephone transmitters ; 
G. L. Lavery, East Boston, Mass, 

336.352 Galvanic battery; Alexander H. Roovers, 
and Alfred W. Roovers, New York, and Percy G. | 
Williams, Brooklyn, N. Y. | 
Skeleton tower for electric 








336, 


336 Emmor 





lights; John 


Louis F, Criado, B rooklyn, assignor to Stout, Mead- 
owcroft & Co., New York, N. 


tae pe dene bell; 


Pg Detroit, Mich., assignor to the Detroit, 
Iron Tower Company, same place. | 
336.452 Electric arc-lamp; Chas. J. Van Depoele, 
Chicago, Ill. | 
336,453 Overhead conductor for electric railways ; 
Charles J. Van Depoele, Chicago, Il. | 

36.479 Speaking tube; Allen Fontaine, 

York, N. Y. we 
836.503 Electric are-light; Addison G. Water- 
house, Hartford, Conn. | 
836.510 Electric mouth and throat illuminator; | 

| 


William Hu- 


836,518 





mans, Cambridgeport, Mass., assignor to Gilman 
Collamore, Boston, Mass., and the American Mag- 
netic Electric Company, Je rsey City, N. J 
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BUSINESS NOTICE. 





For Sale—at a reasonable price—an electric-light 
plant, with all the latest improvements; in good 
running order, with engine and boiler comple te; 
reason for selling. Apply at d 2” 
HARRY HILL’S, 








Corner Houston and Crosby streets. 

Wee Wary for Catalogues & 
ordering Articles 

advertised in our columns please 
mention that you saw the adver- 


“mie EAITAAL RUT, 


in the 
REIS TELEPHONE. 


Transmitter and Receiver $2.00 Each. 
# These electric telephones ante-date and do not in- 
fringe patent. Send stamps for 
circulars and pamphlets. 

G. K. MILLIKEN & CO., 





any_ telephone 


70 Washington Street, Boston, Mass. 


PROPOSALS 
Are hereby invited and will be 
received until the ist April 
proxo., for lighting the city of 
Asheville, North Carolina, with 
Electricity or Gas. Lighting 
area about one and one-half 
miles square ; population 6,000. 


GEO. W. SCOTT 
N. W. GIRDWOOD, ; 





Aldermen, 





IN, 
A. BANE Committee. 


E> DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 
lar Alarms, 


‘Medical Batteries, Skeleton a ia Bells, Bur 
House Annunciators, Fire Alarm Boxes, Pins aa Brackets, 
INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 

GENERAL OFFICES EASTERN ACENCY, 
AND moe ns 33 Astor House —° —; 


ELECTRIC LIGHT == THE UNITED STATES ILLUMINATING CO. 





FOR THE 
MACIC LANTERN! 59 AND Gi LIBERTY STREET, NEW YORK. 
ee eee | SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
= CITY OF NEW YORK AND VICINITY. 


Five years’ practical experience in the installation of these well-known systems of Are and Incan- 
de it Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Electric Lighting known. 

Among the most prominent installations which this Company has effected in the e ity 
are the following: 

New York Post Office, 
Washington Building, 
Mortimer Building, 

Union Ferry (o., 
Pennsylvania R. R. Ferry, 
Matual Life Insurance Co., 
Coleman House, New York Ferry Co. °9 
Hotel Dam, Tribune Building, 


Estimates made by Experts at short notice, on application at the office of the Company. 


AN EDISON 


Spiral Incandescent Lamp of 40 Caudle Power, 


With mn gee nang nee for lantern. portable battery 
and two a lamps for $40. Easily managed. 
Gives as goodeffects as ordinary calsium light. 


Edison Lamps, Batteries, Instruments, 
Motors and Supplies. 


Send fiive cent stamp for postage on catalogue. 


THE STOUT-MEADOWCROFT CO. 


Authorized Agents for Edison Lamp Co., 





and vicinity, 


- Denis Hotel, 
Bee htel’s Brewery, Staten Island, 
Brooklyn Eazle, 
Opperman & Muller, Turtle Bay 
Brewery, 
Fquitable Building, 


Press Club, 

Delmonico’s, 

Hotel Brunswick, 

Lotus Club, 

Union Club, 

Union Square Hotel, 
Brooklyn Bridge, and others 











21 Ann Street, New York.| THE 
naan at 1 ALARM 
maa ae cis ale aje-a ho al A ELECTRIC MAT. 
DESCRIPTION. 


The brass strips A cross 
the brass strips B and are 
insulated at the inter- 
sections. Connection is 
made at C with bell and 


i 
| 








s : battery. The slightest 
TRADE MARK. ale oie pja Ia pressure completes the 

CHARLES A. CHEEVER, President, WILLARD L. CANDEE, Treasurer fi circuit. 
Send for Price-List and 


Circular. 


BROWN 


106 & 108 Liberty St., 


Agts. wanted. 


N & BROWN, 


N.Y. 


THE OKONITE COMPANY, 


MANUFACTURERS OP 
Underground, Aerial and Submarine 


INSULATED WIRES AND ae, * 


No. 13 PARK ROW, NEW YORK. 





sig mis oie tc 
HOFF MANS PATENT DEC.IS i885. 


eclanche, 


The Standard Open-Circuit Batteries of the World, 


GONDA and DISQUE, 


The Only G2nuiae Leclanché Batteries 


Are 
LABEL and the 





those which bear this 
Trade-Mark, GONDA,. 





DO NOT BE IMPOSED UPON BY IMITATIONS, 





Genuine Battery, 
List. 


If dealers have not the 
send direct to us for Price- 


THE LECLANCHE BATTERY CO., 


149 West Eighteenth Street, New York. 


Gtandard ; Pilectrical . Yorks, 
MEE ee ae 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
IS ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. 3 
Cincinnati, Ohio, U. 8. A, 





at ' ‘ 
‘THE LECLANCES BATTERY © 
fo. 14D West 1h0% Sti. jaar 
—- 





GENUINE DISQU& CELL, COMPLETE. 
The Porous Cell also bears Label. 
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a —* UNION ELECTRIC 60, BINDERS 
Insulated Electric Wires. 6p MMU a 


HI ¢ Sj ty a ( ' 
“ TELEPHONE CORDS. paca os ons gy 

FROM $4.00 to $9.50 
. SWITCH-BOARD CORDS. ecnthontntir emernoma 


DIRECT READING 
ELECTRIC LIGHT WIRE. | jy-werers, VoOLt-METERS, YOLT-AM- 
lz MAGNET wire, MI up ML 
| @ RESISTANCE WIRE, | Electrical Instruments of all kinds, 
OFF:CE and 

ANNUNCIATOR 


- | Manufactured and for sale by 
WIRE. 








POCKET 
BATTERY. 
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S A. K. E AT IN, WwW | 1 to f ish f 
y |63 and 65 HENRY STREET, citi 


the convenience of subscribers to the 


Brooklyn, New York. 
ie Cal 7 — 

: REVIEW, 

Telegraph and Electrical a ie a 
Or for any other E’ectrical or Scientific journal 

Meuival Batteries, Inventors’ Models, Expert ublis in this cou 
mental Work, and fine brass castings. Send for sii ated dm thts oo niry, 
Catalogue C, E. JONES & BRO. Cincinnati, O. . ° 

it is important to us that you mention this paper. one of the latest improved self-binders. 


~ The binders are of the exact size of the 


KERITE WIRE. , THE paper, and each issue, as received, can 
be filed in it without trouble. When 

OFFICE CABLES. SECURIT the volume is complete at the end of 

j i the year, it can be permanently fastened 

' Mutual Benefit Society in a moment, making in appearance a 
Patent Lead Taped Wire and Cables. No. 233 Broadway, New York, |volume almost as durable as one spe- 




















(Opposite Post Office ) cially bound, The binder will be sent, 

postage prepaid, to any part of the 

=e ONLY TWELVE ASSESSMENTS | United States, on receipt of $1.00. 
Have been levied since the Society began business, Address, 


ive aging three a year, and making the cost for 


foreach 8,000 of nsarase | 6 BLECTRICAL REVIEW, 
‘ Send for Gwowere. Agemagifantes. P. 0. Box 3329. 93 Park Row New York 
\}-2" Remunerative employment offer: d energetic ’ ; 


and reliable men in all sections of the United States. 


227-261 So. Clinton Street, Chicago. The New Volta Pavia Battery, 


70-76 Trinity Place, New York. | 
| FOR ELECTRIC LIGHTING. 
69 Moorgate Street, London, E. C. | 


Ten Cells will maintain two eight-candle lamps for two hundred and fifty hours on one solution. It is 
| 


33 Rue Boudewyns, Antwerp, — prety fo, el 
‘THE CHEMICAL ELECTRIC LIGHT AND POWER CO. 


| 
MULTIPLEX MECHANICAL TELEPHONE. | ponpntacmanqnetnenminnatiel 
The only Mechanical Telephone Working on the Ex- aie | 
MET > ADDRESS, 


a change Principle. Adapted for | 
Jj. A. CABOT, Manager, \ 


WAREHOUSES, FACTORIES, APARTMENT HOUSES, ETC. | 
121 Tribune Building, New York. 


















No. 95 MILK ST., - - BOSTON, MASS. 
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Electrical Insulator, Water, Gas and Sewage Proof! Absorbs no Moisture! Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH--GOVERNMENT TEST, \ 
A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 


on t nies, which may then occupy them | electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 

___ The %#4-inch ducts pA ~ pinay abuts are anes “ow pines may be introduced = old ones replaced | used by that city, giving Dg seme unbounded satisfaction, and is now being introduced into the cities of 

pain 5 ‘a0 ots between the man-holes as shown in the cut. St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 

—- os Anos of six years for Underground Drainage has shown the superiority of this material as | unaffected alike by acids and alkalies. The cheapest and most perfect Conduit in the market 
a amt of moisture, and its consequent immunity from damage by frost. It has been in use for to-day. 

t=" CORRESPONDENCE SOLICITED. £1 


D. H. DORSETT, Proprietor,® No. 61 La Salle Street, Chicago, Ill. 
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AMERICAN 


Electric Mig, Company, 


EXECUTIVE OFFICES: 


Western Union Telepragh Go.'s Dulding, oor, 20d Street aad Gt Ansaus 


FACTORY AND WAREROOMS : 
163-165 WEST 18th STREET, N. Y. 


This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the 
——_ of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the 
well-known 


“AMERICAN SYSTEM” 


oF HiLtectTRic Armco LIGHTING, 
(CWood’s Patents.) 
Completeness, durability, stontiness, 


SPECIAL ADVANTAGES OF THIS SYSTEM, Completeness, durability, steadiness, quality o 


namo-electric generator occupies less space, is lighter, requires less motive power, a. costs less 
than others capable of producing au equal numberof lights. There is less firing or flashing of the 
commutator, and consequently less loss of energy and wearing of the parts from this cause than is 
the case with other machines. It requires no oiling or other attention than to be kept clean, and its 
extreme simplicity enables it to be operated with the minimum of skill and attention. The current 
regulator and signalling apparatus, by which the machine is made to generate the exact current 
required for any number of lights from one to its full capacity~as they are turned off and on with- 
out change of speed or waste of power—is simple, effective, pm pe Its lamps are reliable in opera- 
tion, the carbon-regulating mechanism being absolute in its control, durable, and unaffected by 
changes of temperature or weather. They are of ornamental design, and the steadiness and purity 
of light produced are unequaled at the same expenditure of power. 


ESTIMATES FURNISHED 


combined. 
SPECIAL ATTENTION ihren So installing isolated plants in Mills, Factories, Shops, Railroad Build- 
ings, &c. 
Proper construction and izstallation of central stations and isolated 


CONSTRUCTION WORK. plants is of great importance to insure safety and economy. The 


American Company has done more of this work than any other company in the United States, and 
its work is known to be superior to that of other companies. 


For Central lighting stations, or isolated plants, for either the American 
Are Lighting System or Edison Incandescent System, or fur both 


PATENTS This Companv owns and controls all the Patents and Inventions for electric lighting &f 
' James J. Wood, J. B. Fuller, and many others heretofore controlled by the Fuller Elee- 
trical Co , and the Fuller-Wood Electric’ Light Co., which include the foundation patents of the 
Gramme dynamo. 

“Among the different systems of arc lighting miy be mentioned the Brush, the Weston, the Schuy- 
ler, the Thomson-Houston, and the Fuller-Wood (hereatter to be known as the American) The 
Fuller-Wood system of arc lighting has gained a world-wide wp ween for reliability and economy. 
This organization was originally known as the Fuller Electrical Company, which dates its existence 
from 1878. This system was the foundation of the well-known Gramme Association. being the party 
of the first part in the articles of association, which was composed of the Brush, Weston, United 
States, Thomson-Houston. Edison and Joblacoff companies, which was good evidence that all the 
companies composing that association were willins to pay tribute to the superior merit of the Ful- 
ler Wood system.--N. Y. Sun, Sept. 27th, 1885. 


ILLUSTRATED PAMPIILET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELECTRIC MFc. COMPANY, 
Western Union Telegraph Building, cor. 23d Street and 5th Ave., New York. 


CASTINGS | TELEPHONE STOCKS 


FOR 
Of all the different Companies 


SMALL DYNAMO, 
BOUGHT AND SOLD ON COMMISSION, 


For experimental purposes, also 
Materials of allhkinds 

Chicago Local Stocks and Bonds, 
s. G. InVNCE , 


GOODNOW & WIGHTMAN, 7 


176 WASHINGTON 8T., BOSTON, MASS. 


THE ELECTRICAL SUPPLY Co, 


MANUFACTURERS OF 


ELECTRICAL COODS 


OF EVERY DESCRIPTION. 
Insulated Wires and Cables a Specialty. 
LATEST IMPROVED DIAMOND CARBON BATTERY, 


THE BEST OPEN-CIRCUIT BATTERY MANUFACTURED. 


The Wallace Diamond Carbons. 


RLECTRIC LIGHT SUPPLIES A SPECIALTY. 


WAREHOUSES, 
17 DEY ST.,NEW YORK, 171 RANDOLPH ST., CHICAGO 


The Ball System of Electric Lighting. 


We are prepared to furnish Electrical Apparatus for eatin Streets, yy: Mills, 

Factories, Railroad Depots, and Bulidi — Steamboa var and 

generally where perfect Ilumination Is desi 

The Unipolar Dynamo is the Invention of Mr. Chas. E. Ball, of depeenenge ss. gran 
ystem is in the d. hich p merits li itself alone, and i 

diferent from tagging hitherto po A, Tt hes two cemetures, each rotating within the jE influence 

of ONLY LE of of a field Ea. It is constructed with less material, has lower interna! 

and to give “een an requires = power than any other dynamo. current is very regular and produces 

a steady and uniform light. Two ak s of lamps, arc and incandescent, may sustained at same ti Cane, of 


ind dently. It does not generate excessive heat in its ar 
-- A, ¥-. ee vemiiating apparatus. possesses the prevention and "requires no cure. — 


THE BALL ELECTRIC MANF’G CO. [Limited], 


MM. FRENCH, General Agent, 
68 EQUITABLE BUILDING, BOSTON, MASS. 























Hi. 





ek MATHER Eur 


AAR ss 


Paeronn ee 


The MATHER ELECTRIC C0, 


Manufacturers of 


ELECTRIC LIGHTING 


NOTICE. 


I-HOUStON EIGBUre U0. 


OF CONNECTICUT, 











The Th 


HAVING AN OFFICE AT BOSTON, MASS., RESPECTFULLY NOTIFIES ALL 
PARTIES MANUFACTURING OR DEALING IN ELECTRIC LIGHT APPA- 


RATUS, THAT IT OWNS, AMONG OTHERS, THE FOLLOWING 
EXISTING LETTERS PATENT OF THE 
UNITED STATES, VIZ: 


Thomson & Houston, March 1,1881, Current Regu. 
ator for Dynamo-Electric Machines, No. 238,315- 


Elihu Thomson, Oct. 10, 1882, Regulator for Dy- 
namo-Electric Machines, No. 265,937. 


Elihu Thomson, Dec. 26, 1882, Regulator for Dy- 
namo-Electric Machines, No. 269,606. 


Elihu Thomson, Feb. 6, 1883, Electric Current 
Regulator, No. 271,948. 


The above patents fully cover the principle and methods of automatically regulating the 
electric current without the use of variable resistances, and without waste and loss of 
power. By these inventions all irregularities in speed of engines are compensated for and 
any number of lights can be freely turned on or off at will without any attention to either 
dynamo or regulator. These advantages are possessed by no other system of electric 
lighting, and upon such advantages depend almost entirely the profits of local electric 
jighting companies. 

We hereby notify all manufacturers, purchasers or users of electric light ng apparatus 
that any violation or infringement of the above-named patents will be prosecuted to the 
fullest extent of the law. 


THE THOMMON-HOUSTON GLECTRIC C0, 


i131 DEVONSHIRE ST., BOSTON, MASS. 
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G. W. STOCKLEY, President. J. J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer, N. S. POSSONS, Superintendent. W. N. POSSONS, Asst. Superintendent. 








THE BRUSH ELECTRIC 00, 


The Sole Manufacturers, under all the patents of Charles F’.. Brush, for Electric Lighting, 
Storage Batteries, Carbons, Electro-plating Machines, Electric Motors, etc. 


We Furnish the Only Complete and Perfect System of Electric Lighting. 
MACHINES FOR ARC LIGHTING, 


GIVING LIGHTS of 1,200, 2,000, 3,000, 4,000, and UP TO 100,000 CANDLE-POWER. OUR NO. 8 MACHINE GIVES 65 LIGHTS of 2,000 c. p., WITH ABOUT 45 H.P. 


OVER TWENTY DIFFERENT STYLES OF ARC LAMPS, 


FOR I\DOOR AND OUTDOOR USE, AND FOR TOWER LIGHTING. 


MACHINES FOR INCANDESCENT LIGHTING, 


Adapted for use with Swan Incandescent Lamps. 


THESE MACHINES ARE AUTOMATIC AND DO NOT REQUIRE THE USE OF ANY SWITCHES OR RESISTANCES O UT. 
SIDE OF THE MACHINE TO GOVERN THE CURRENT. WILL RUN ANY NUMBER OF LAMPS FROM 
ONE UP TO THE FULL CAPACITY OF THE MACHINE, WITHOUT CHANGE OF 
SPEED AND WITHOUT THE USE OF ANY APPARATUS 
OUTSIDE OF THE MACHINE. 


OUR PRICES ARE LOWER THAN OTHER MAKERS. 


Storage Batteries, for Incandescent Lighting and for Electric Motors. 


Our Storage Batteries are the only Practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store up the 
current. There are thousands of such places where our storage 
battery must eventually be used 


CARBONS FOR ARC LAMPS, 


Our Carbons are the Purest and Best made. We have the Largest and Most Fully Equipped 
Carbon Factory in the World, and our Prices are Very Low. 


ELECTRIC MOTORS. 


WE HAVE COMMENCED THE MANUFACTURE OF THE BRUSH ELECTRIC MOTORS AND SHALL SOON BE PREPARED TO 
FILL ORDERS FOR ALL SIZES, FROM ONE UP TO FORTY HORSE-POW ER. 
In many locations these are the most economical producers of power and will be largely used by Lighting Companies and others 
where small powers are required. 





The Brush Electric Go. 
104 EUCLID AVENUE, 


CLEVELAND, OHIO, U.S.A. 
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PITTSBURGH CARBON COMPANY. 


(LIN I 
33d St. A. V. R. R., 


a. = D.) 
PITTSBURGH. PA. 


Manufacturers of 


CARBONS FOR 


ARC LIGHTING. 


Uniformity our Specialty. Capacity Trebled. Quality Guaranteed. 


Having introduced NATURAL GAS in all departments of our works, we are now furnishing to consumers 
Carbons of Uniformity, Brilliancy and Durability Unexceled. 





JARVIS ENGINEERING CO.. 


CONTRACTORS FOR 


Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Etc. 


SEND FOR CIRCULARS, 


2 No Battery Required. 
» $4, $6, and upwards, according to style desired. 
Discount on large lots. 
We make a specialty of the manufacture of these bells for 
our Fact Companies, and after an experience of many years. 
our facilities for the prompt execution of large orders are un- 


equaled 
Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIDM_ORN=S. 
A. G. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
R >} ee Me tm, dnd le Fe ot bo Bo Fe oS inis bok! 








Sa Y) 


«oT ANDARD.” 





Js Hi -BUNNELL& 


106 £108 Liberty Street, 
NEW YORK, 


Telegraph Instruments 


WIRE, INSULATORS, 
Batteries, Bells and Electrical Supplies. 


The largest stock and best variety of main 
line and short line instruments in 


any American establishment. 





Send for latest 


ILLUSTRATED CATALOGUE, FREE, 


ALSO 


. 


Telegraphic Manual, Free, 





To any Address. 


SHEPARD’S [se0-] CELEBRATED 
Screw-Outting Foot Lathe. 
CAP LATHE, $/25. 
pans and Power Lathes, 
Presses, Scrolls, Saw 
yo a Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- | 
logue of outfits for amateurs 
or @ 


u. 1. suevAnn, Ast, SUN ELECTRIC LIGHT CO., 


134 E. SECOND STREET, CINCINNATI, 0. WOBURN, MASS. 


- Hannis-Con.iss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STEAM EN- 
CINE BUILT. 


PANIES TAKE NOTICE! They are especially ad-§ 


uous service at uniform speed is required and at the 


neandescent Lamps, 


From 8 to 150 C..P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 
tities at short notice. 
















ADDRESS, 








ELECTRIC LIGHT COMPA 


1 purposes where con’ 
Saleem of cost of repairs, 


Send for a copy of Engineers’ and Steam Users’ Mannal by J. W. Hill. M E Price, $1.25 
THE NATIONAL 


TIME REGULATING COM’ 1CARBONS 


* prepared “ | FOR ARC LIGHTING. 


Is now en dey to _ t -—* 
Only ee using Natural Gas, 
8 securing 


Telephone Companies | 
niformity, Durability & Superior Light. 


| PITTSBURGH CARBON CO. , lim’d, 


for sending 
PITTSBURCH, PA. 


Accurate Time Signals by Telephone 
Every minute of the day or night. 
Electric Light. 
HENRY C. REES, 


I'y ONE INSTRUMENT in an exchange any | 
number of subscribers in that exchange cain bo 
furnished with Accurate Time at a nominc! 
price per yecr. 

No chango in subscribers’ instruments required, 

780 Sansom St., Philadelphia, Pa., 

: | Undertakes the Furnishing and Erection o: 

JOHN M. ORAM, Etecctrtc right Piants of every system. 
GENERAL MANAGER, incandescent Wiring and Repairs to Dyna. 
mos and Lamps a speciality. 

P. 0. Box 1351, BOSTON, MASS, Estimates furnished on application. 
THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 26th &t., N. Y., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 


S\ and to sell at pase oe spy will render importation unnecessary. 
All the GUTTA-PERCHA insulated cables made in this 
country have tae manufactured it our works. 


All kinds of Insulated Wires at the Lowest Prices 
PUBE GUTTA-PERCHA FOR ALL PURPOSES. 
MARKS, Supt. TUNTY A. REED, See*y. 


PHILLIP REIS 
>THE TELEPHONE. 


A biographical sketch, with documentary testi- 
mony, translations of the original rsof the in- 
ventor and contemporary publications. 

By Silvanus P. Thompson, B, A., D. Sc. 

8vo, Cloth, Price $3.00, Post Paid. 


E. & F. N. SPON,35 Murray Street., N.Y. 











Docs not intcrfere with conversation. The su»- 
scribcr simply listens at the recciver, without 
ezlling, ar.d the signals are plainly audible. 


For full particulars, please address, 









Ww. W. 


PAINE & LADD, 
Late Commissioner of Patents, | STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D, Cc. 
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Parker-Russell MI 


ELECTRIC LIGHT 


CARBONS 


FOR ALL TENSIONS. 





ining & Manufacturing Co, 


UNEQUALLED FOR 


STEADINESS °F LIGHT 


AND UNIFORMITY. 


City Office —7 11 Pine Street, St. baneete IIo. 





Household Electric Light Company, 


153 ESSEX ST., BOSTON, MASS., 


LicENSED MANUFACTURERS OF THE 


Mather Dynamo, for Arc and Incandescent Lighting ; 


Arc Machines, 1 and 2 Lights ; 


Incandescent Plants, from 1 to 20 Lights: Motors, up to2 HL P. 


AGENTS WANTED. 


SEND FOR CIRCULARS. 





HARD RUBBER. 


For all Electrical Purposes, In Sheets. Rods, Tubes, ond special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
ilandles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


8383 MERCER STREET, 


NEV YTorRskz. 





ELECTRICAL REVIEW 


Clubbing List for 1886. 


Electrician and Electrical Engineer........... = 
Manufacturers’ Gazette. ........ccc..ee eocces 2.25 
American Machinist........... socveccccccconceoes OO 
Scie ntific Ame ee eee 2 60 

Supplement............ 400 


These rates are exclusively for subscribers for the 
[CLECTRICAL REVIEW. 


\ny publication not on this list, let us know what | 
is wanted, and it shall be furnished at lowest price. | 


Address 


ELECTRICAL REVIEW, 


Box 3329, New York. 


CHARLES L. BLY, 


MANUPACTURER AND DEALER IN 


ELECTRICAL SUPPLIES, 


For the Telegraph, Telephone and Electric Light. 
Specialties: Electric Gas-Lighting Apparatus, 
Electric Rells and Annunciators, and 
Burglar Alarms. 





37 Pear! St., Boston, Mass. | 


ELECTRICAL NOVELTIES INTRODUCED! 


Parties desiring to introduce new electrical ap- 
pliances in Providence and vicinity should address : 


PROVIDENCE ELECTRICAL SUPPLY C0., 


Manufacturers and Dealers in 
ALL KINDS OF ELECTRICAL SUPPLIES, 
56 Washington St., PROVIDENCE, R. I. 


EL®CTRIC BELLS A SPECIALTY. 





I3Bureau of Audit, | 


No. 23 Park Row, 


Room 7. New York. / 


Corporation and Mercantile Books 


EXAMINED & AUDITED. 


Telephone Accounts a Specialty. 


P. O. Box 3329. 


CHARLES DUTTON, 
President. 


FE. S. HATHAWAY, 
Secretary. 


Refer to Erzorrioat Review. 





Shultz Beiting Company, 


MANUFACTURERS OF 


SHULTZ PATENT FULLED FEATHER QB ELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 
Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
vine ngth of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt- 
met Be more pliable, ugs the pulley better, transmits more power than any other, and is the only perfect 


Pic \AGHT BELT MADE. Agents in all cities. 


Send for trial belt. 





The Connecticut District 


TELEGRAPH & ELECTRIC CO., 
101 Bank Street, Waterbury. Conn. 


ZINCS. 


LECLANCHE ZINCS, with Thumb-screw or Patent 
Spring Connections, from Pure Spelter 
and well amalgamated. 


GRAVITY BATTERY ZINCS AND COPPERS, 


Medical Battery Zincs 
and Rolled Zinc Plates. 








Burglar-Alarm Spring Batteries 
and Supplies. 


WwoOoD & BRONZE PUSH-BUTTONS 
Extra Fine Quality. 
Special Agents for Bartholdi Two-Wire Automatic 
Gas Burner. 





SEND FOR CATALOGUE AND PRICES. 





PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Emaulated and Bare. 





Gi Vesphen Be tome 


(wombines High Electrical crates and Resist- 


ance to Corrosion with Le and Tenacity. 


Standard Sizes, 16, 17, and io, stuos’ Gauge. 


ADDRESS 5 


The Fhosphor-Bronze Smelting Co, (Limited, 


* 612 ARCH 8T., PHILADELPHIA, PA. 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents 
Sole Manufacturers cf Phorphor-Bronze in the United States, 





MODEL and g_ Seid rCiruas. 
XPERIM ENTA C.E.Jones& Bro, 
WORK 5: SPERIALTY. Baw pe 








ADJUSTABLE 
Cross-Arm Holder, 


ADAPTED TO ALL SIZES OF POLES, 


Easy to put on or take off. For Information and 
References, Apply to 


WwM. KLINE, Toledo, O. 





STEEL NAME STAMPS, 
15°¢ts. PERLETTER« 
°F .A.SACKMANN 

\OSS FIRST AVE, 

CLEVELAND, O 

STEEL FIGURES 
$1, PER SET. WARRANTED. 






we 











THE MORRISON 


Gravity Battery 





THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 
} After thirty years’ experimenting with other batteries, The 


a Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 





Orrice oF THE GAMEWELL Fire ALARM TELEGRAPH Co., 
4 Barciay St., NEw York Ciry. 


New York, August 14th, 1885. 
D. 


.HE SouTHERN Etxctric Co., BALTIMORE, Mr 
tlemen :—We have adopted the “* MORRISON GRAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
| pany’sservice. After thirty years’ experience we unhesitating- 
| yy endorse it as the best form of Gravity pent ever devised. 


Yours very truly, J. N. GAMEWELL, 
tG li Police & Fire 2 alarm "Telegraph Co. 





I) General Superi 





Manufactured only by 


p)) THE SOUTHERN ELECTRIC 00, 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


BALTIMORE, 2. 








po 


> sale 
( 


Light 





Handle removab's. 


In stock and to order. 
Contracts made for 
special manufacture and 
for the exclusive use or 


apparatus. 


scriptions and prices on 
request. 


Correspondence 


eOREST crry ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SW ITCEES, 


of any Electrical 
(Electric 
a specialty). De- 





Solicited. 


W, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, 0. 








TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c., | 
Bailev Combination Set, 
Pratt’s Speed Indicator, &c. | 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 














MITCHELL, VANCE & CO, 
Sh == 
=I ANUF ACTORERS, 


Have added a department for the rt ot 

















Klectroliens and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com. 
nation Fixtures for both Gas and Electric Light 
Estimates and designs furnished upon application. 


836 & 838 BROADWAY. 
NEW YORK, 


2 





Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 


32 Frankford ‘treet, 
NEW YORK. 


ILFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 
PHILADELPHIA, PA. 














rr 
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VICTOR 
NEW ENGLAND GLASS WORKS, 5, bin, Water Wheel. 


38 PARK PLACE, 155 FRANKLIN ST., 
New York. Boston. 





The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


» BALL ENGINE CO, 


ERIE, PA. 








10 In.—Roughed all over 10 In.—Opal. 9 In.—3g Horizontal Roughed, 


WE MAKE A SPECIALTY AUTOMATIC 


CUT-OFF ENGINE 


Embogdying | a New 


SEE ELECTRIC GLOBES) == 



























Send for 











OF ALL SHAPES, IN Circular & 
EF 1 
Clear, Roughed, or Opal Glass.! ganu 
Sales Agents 
Cur Facilities Enable us to Offer Special Inducements in S. L.HOLT& CO, 

67 Sudbury St. Boston, Mass, < << Ss 
A QUALITY AND PRICE. KINGSLAND BROS. & C0., WE CHALLENGE THE WORLD 
= 28 S. Canal 8t., Chicago, Ill. on good regulation. Only Engine which 
= 823 N. 2d St., St. Louls, Ho. ame coe a ~[- ips toc enenant oe a 

—Clear Flint. undera x of loac A sp ) 
16 de—enr Saat TATUM & BOWEN, - Feature for ELECTRICAL LIGHTING. 


Portland, Oregon. San Francisco, Cal. 


“ROOK, HORNER & CO., Baltimore, Md. v.L. RICE, 66 Kasota Block, Minneapolis, Minn. 
\ W. B. DEPOY, 100 Kentucky Ave.,Ind’polis, Ind 
a = t 
WANTED.— Capitalist to put money in an Electric Company just organized to manufacture 


S E N D FOR PRICES. Dynamo Machines, Lamps, &c. Special feature of new machines is economy of power. Party with good 


connection can have Presidency or Treasurership and control of the stock. Address,—‘* He.ix "’— care 
of Evecrricat Review. 


THE CALLENDER INSULATING and WATERPROOFING COMPANY, 


Mills Building, No. 35 Wall Street, New York. 


FACTORY, EAST NEWARK/,, N. .J. 














MANUFACTURERS OF 


Bitite Insulated Wires and Cables for Electric Lighting 


UNDERGROUND, HOUSE WORK AND SUBMARINE PURPOSES ; 
ALSO, FLEXIBLE SILK CORDS, DYNAMO 
CONNECTIONS, ETC. 


OWTnm CA Bae SS 


ARE NOW IN SUCCESSFUL OPERATION UNDER GROUND AND UNDER WATER IN THIS COUNTRY, AND FOR THE PAST FOUR YEARS HAVE BEEN IN 
SUCCESSFUL OPERATION THRUUGHOUT THE CONTINENT OF EUROPE. 














“11: THE CURT BATTERY: 
William Marshall, _sstgatcat tance aanteroct wce| Mew Taneye Buexeve Automatic Cut-Orr Engines. 













Manufacturer of ELectricaL CONDENSERS So unpeslaesutiem toe eapateal Sony sollg = me 
Mac oo noe ach niversity Building. | tory, » mo more suitable cell coal be found. Address for In Use Over 800 25 to { 000 H P 
Corner Waverley and University Places, New York. — CULT W. MEYER, 357 FOURTH AVE. NEW YORE. ’ . ° 
Engines are the combined result of 1 
automatic cut-off Soares 


with regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest SS = momy in Steam Consumption and 

eueeriet seams ranteed. Self-Contained Automatic 
A Engines “yttry 100 Hi. P. for driving Dynamo Machines 
: SSPECTA TY .—TIllustrated Oiroulare with various data as 
== to practical Steam Engine Construction and performance, 
free by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 
Geo. A. BARNARD, 70 Astor House, N. Y., D. L. DAVIS, 84 8. Canal St., Chicago, Ill. 
and 63 Mason Building, Boston, Mass, and ROBINSON & CARRY, St. Paul, Minn. 


H. M. RAYNOR, ROYCE & MAREAN, 


No.25 BOND ST., : DEALERS IN 


. ELECTRICAL APPARATUS 
All Forms| Telegraph and Telephone Supplies, 


FOR No. 1408 Penna, Avenue, 
ALL PURPOSES, (opp. witaras note, WASHINGTON, D.C. 
WHOLESALE AND RETAIL. 





Poole & Hunt's Leffel vurbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved a 








A SPECIALTY. 
{2 Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


‘POOLE & HUNT, Baltimore, Md. 
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The Brevoort Mfg. C0, 


MANUFACTURERS OF 


THE ROBERTS 
PERMANGANATE BATTERY, 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is fs ar supe rior | 
to any of the Sal-Ammoniac Cells 
Now in Use. 


Electromotive Force, 1.8 Volt: Amperes, 2.5. 


When tho battery is exhausted all that is neces 
sary is to supply a new solution ; the battery is 
] then as good asnew. The zines will last through 
two rechargings of the battery. Each cell, with 
a single charge of solution, will outlast and out 
work any sal-ammoniac battery. 


PRICE, Complete, . 


Liberal Discount to the Trade. 
i, List and Descriptive Circular. 
5 FOR SALE ALSO AT 
ELEC bad va AL SUPPLY COMPANY, 
1éi Dey Street, New Yor 
E. S. GREEL EY & C OMPANY : 
R 5 and 7 Dey Street. 
fF THE UNETEDP STATES ELEC PRIC co., 
t Wall Street, New York 
THE EL Be Re GAS LIG HTING co., 
a — Boston. 


” BE. NES & BRO., 
51 West sien Strect, Cincinnati, 0. 


THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Erxorrio Aro Liants the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded ihe First Prizz for the 
best system of arc lighting, and the dest Are Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive tests 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will be 


ecnt on application. 


Consolidated Electric Light Co., 


Owning and Operating the 


SAWYER-MAN PATENTS. 


EXECUTIVE OFFICES: | HILADELPHIA OFFICE: 
205 Walnut Street; 
Mutual Life Building, 






- $i, 
Send for Price 
Address office, 




















BOSTON OFFICE: ’ 
4 Pearl Street, 


NEW YORK. 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HMENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


"STIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


NEW ENGLAND 
BUTT oo. 


Providence, R. 





MANUFACTURERS OF 


FOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY. 





BRAIDING MACHINERY | 





W. H. Sawyer, 
Sec. & Electrician. 


Eugene F. Phillips, 
President. 


‘Wire ant Raber bain Ue Works 


UPERIOR QUALITY 
OF INSULATION 


ON ALL CLASSES OF 


| lectric Kr izes| 
AND CABLES. 


TRIPLEX INSULATED 








MANUFACTURERS OF 


Patent Finished Insulated 


Address, 159 FRONT ST., New York City. 





ELECTRIC WIRES, 


Telephone and Electric Cordage, 
ELECTRIC LIGHT WIRE, MAGNET WIRE, 


Patent Rubber Covered Wire, Office and Annun- 
ciator Wire, Lead-Encased Wire, Anti-Induaction 
Aerial and Underground Cables, etc., etc. 
acelin 
FACTORY—PROVIDENCE, R. I. 


New Vork Office—16 Cortlandt Street. 


GEO. L. BEETLE, Agent. 


V7 ge — Oe ee 


Oak Pins and Brackets 

PHONE SWITCHBOARDS, 

ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wises and Elesivic Sundries 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
Send for Catalogue. DETROIT MICH. 


Lees bow = GIL IN ae, 


THE MOST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


fi ces furnished from the most successful ELECTRIC LIGHT PLANTS ° the Unit 
Inthe World. Refer AL AND EIGHEST AWAED {rom FRANELIN INSTITUTE OF PHILA’ Mfd. by 


FOUNDRY AND MACHINE DEPARTMENT, 


Harrisburgh Car Mfg. Co., HARRISBURGH, PA. 


Telegreg® 296 and 


| 
Medical Batteries, Inv 2LT) TES... Ex 
mental Work, and fine brass a contines, Sen ~ 
catalogue C. E. JONES & BRO. Cincinnati, Oo. 

It is important to us that you mention this paper. 


THE MATHER DYNAMO-ELECTRIC MACHINE. 
ELECTRO-PLATING. 


No Reversing, No Water, 
No Noise, No 


SATISFACTION GUARANTEED. 


MANUFACTURED BY 


STHE EDDY ELECTRIC MFG. CO., 


SUCCESSORS TO 
A. H. EDDY, 


Hartford, Conn. 
SEND FOR CIRCULAR, 


"AMERIGAN BELL TELEPHONE 00 


+t 95 MILK STREET, BOSTON, MASS. oy 


Telegraph and Electrical 


Medical_ Batteries, PPLI Models, Experi- 
mental Work, and fine brass castings. Send tor 
catalogue C, E. JONES RO. Cin -~-—-yaamad 

is important to us that you mention this pape! 











Brownlee & Co., wai 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 


CAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 





Patent applied for.) 











“THE ELECTRICAL REVIEW, 
Anillustrated weekly journal, is theacknow| 3d lead. 
er in the world of el ical science. Edited with care. 
its editorial opinion is reliable, ite news columns bright 
and oer $3.00 per year; single copies, 10 cents. 
BOW, NEW 


YORK. 
tad Best advertising medium in the electrical field. 










Spark. 























Gepegenanananananaeasaaoatagas 


This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 
nished by it or its licensees, responsible for such 








16x24 D/ UBLE BRAIDER. 











unlawful use, and all the consequences thereof, and 


liable to suit therefor. 
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THE FOREST CITY CARBON MFG, COMPANY 


CLEVELAND, OHIO, 


Manufacturers of 


“ROREST CITY” CARBONS for ELECTRIC LIGHTING. 


QUALITY GUARANTEED. 


HOLMES, BOOTH & HAYDENS, Sole Agents, 


New York and Boston. 





THE WARREN P. FREEMAN CO. 


ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY ST., N. Y. 


our Incandescent Lights. 








Dynamo Machines manufactured by us are the 


mo »st reliab le, and require less attention than any 
oat SCHUYLER ELECTRIC LIGHT C0. 
Our Ine: sndes sce ae and Arc sate pve toking the | New York Office: . 
~ ad througho ut t nis country, and all work guarap- ~ oa 
od matioiantors. 44 BROAPWs Wiartiord, Conr 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Entire free- 
ae from hissing and flickering in our Are Lights, and long lite and great bril- 


n 
ey Machines with perfect automatic regulation, reliable and efficient. 
Prices moderate. Estimates made for lighting from Central Stations or for 

isolated plants. Illustrated Circulars sent upon application, Address 


CAS 


‘ 0 T T 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 


When Stopped all Expense Ceases. 
Works without 
boiler, stea:n, coal, 
ashes or attend: 
ance. Successfully 
adapted instead of 
steam power in ali 
industries and of- 
fers epgetal —- 
tages for running 
pe ny 4 
or egra 
and Stich as well as en tighten tanta - 
Built in Sizes of 1,2, 4, 7,10, 15425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila, ‘ 
Branch Office: 214 Randolph Street, Chicago. 


~——~GONNOLLY BROS., 
Patent Attorneys and Solicitors, 














And 175 and 177 LAKE STREET, CHICAGO, 











E. 8. GREELEY & Co., 


Successors to 


11L..¢. TILLOTSON & 60. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


Telegraph, Telephone, & Electrical Supplies 
ws OF EVERY DESCRIPTION, 
5 and 7 DEY STREET, NEW YORK. 


| CABLES(‘*"**semec ae 

WIRES; - Mae rat Wires, ac. 

INSULATORS {"" "Senin, 

CROSS ARMS{"™Sricy atin 

ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
BURGLAR ALARM SUPPLIES, &o, 


Send for Estimates. 





These carbons so made of the 
BEST MATERIALS, 
~ 4 machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 


and with the | latest im 


The regular sizes, 12 inches lon. rt run from 4 inch 
to 1 inch diameter, va ying | by sixteenths. 
Special LENGE SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture.o 
all sizes to order. 

Price Lists and full information furnished on 
application. 

Also Exclusive Agents of the celebrated 
AUSTRIAN Cored CARBON 
for the United States. 


BOULTON CARBON WORKS, |: 





a Pn ne ly ete hed A Lega ag 


tune on the Piano 
fifteen oo SOPER'S INNTARTA + of 


PITTSBURGH, 


P ae A APPARAT 
6 PHILADELPHIA, PA., 
sont @ Fou a es: ANEW yor cag ane. Mutual Life Ins. Building, 10th and Chestnut Sts 


"lementary Electrical Ins trume On x a = Electric ’ WASHINGTON, D. ¢., 
p LY pe CORNER 6th AND F STREETS. 
ELECTRICAL CASES A SPECIALTY. 


Flectri Light Globes, 


Manufactured by 


NEw ENGLAND GLASS WorKS, BOSTON, MASS. 


=o i end for Price List. 

















THE 


United States Electric Lighting Go. 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electro plating. 
WESTON + ARC + LANIPS, 


Weston Incandescent Lamps, 


;, |EXLECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 





pei! ne The Guide Guide poe = pigoss of wi) Ro music 


inowiedge of mas re aired 


-, Publishers, 1164 Dreedwey, N. Y. 





Foot of Wilson Avenue, 
CLEVELAND, OHIO, 





STANDARD UNDERGROUND CABLE COM’, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and seed 


omen (A 3 JESS eee 
LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
A), 128 Pearl St., New York City. {.AU.Work, 


} No. 88 Fourth Ave., Pittsburgh, Pa. 





THE WESTON SYSTEMS oF 
Arc and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY ano 
Perfection 1 Automatic Regulation. 





Full information with prices and estimates furnished upon application, 


General Office, 59 &-61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 
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yrs rusanvscesoee | ANSONTA BRASS & COPPER C0., 


Manufacturers of 


THE OKONITE COMPANY, Pure Electric Copper Wire, 


Telephone, Vetuqeeee a and. Electrie Light Wives poss Cables for Under- nas ACGME ” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


d, Submarine and Aer 


13 PARK ROW, - - - N Ew YORK. Warercoms: 19 & 21 MlUff St., New York. Factories: Ansonia, Conn. 


Thermostats and Thermostatic Fire-Alarm Apparatus, “Sarr Ee Le at 
ororaemencrvc semen) Brown Automatic Converter 


FALSE ALARM WHEN THE CIRCUIT IS Will . ‘ 
BROKEN ACCIDENTALLY. eee ont peed oo 4 $75 oo Sosice 16 C.P. Incandescent Lamps, at any point on an arc-light circuit from 


7 art ¥ Can be used with any make of are-light dynamo. 
Our patent hydrocarbon thermostat is ornamental, ad Any number of the lamps can be turned on or off without affecting the rest. 








CHARLES A. CHEEVER, 
President. 











justable and never ailing, c losing or opening the circuit with Invaluable to arc lighting companies as ® means by which they can secure customers, from 

m4 4 . one up, for incan- 
great force, and does not destroy itself by use. A sample ther descent hghting anywhere on their circuit, without involving the large expense for incandescent Nekthoe a plants, 
mostat mailed on receipt of one dollar. or the necessity of getting a large number of subscribers to commence with. Address, 


Territorial rights and licences can now be negotiated 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO : . THE BROWN ELECTRIC CO., 
The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. | _ 400 WOOD ST., PITTSBURGH, PA. 


DAY'S Kerite Insulated)“ “pooth & nay REE 
Ss, HAy . 
WIRES AND CABLES anni Peg 


For Telephone, Telegraph and Electric Light Use| = 
and Electrical Circuits Generally. 
The reliability and durability of Kerite Insulation is unsurpassed, as has been AND 


proven by years of experience. All rubber and gutta-percha compounds are very 








= ny when ee —_ rinthe air - ay gee on and the eepeeee new FOR 
insulating materials now being presented to the public, are most of them o 
and discarded experimental products, The present high standard and uniform ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 
quality of Kerite is the result of 30 years’ experience. SOLE ACENTS FOR 
The attention of TELEPHONE MANAGERS is especially asked to our ANTI- kd 

INDUCTION TELEPHONE CABLES, they ‘eng the most practical and 53 For ELECTRIC 
durable the marke , FOREST Crry” Carbons 7°" irre. 
TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- . 

RINE or UNDERGROUND work a specialty. Estimates for complete systems WAREROOMS, = Murey oct NEW YORK. Hg te BOSTON. 


of underground wires and conduits will be furnished on application. 





AUSTIN G. DAY, Sole Mannfacturer, Factories, WATERBURY, CONN. 


CLARK B. HOTCHKISS, Gen’l Agent, RRIDGEPORT BRASS CQO. 


120 BROADWAY, NEW YORK. 
BRIDGEPORT, CONN., 








Aeria 
ielephone Cable. 


mona T ni BEST is THE CHEAPEST, oa y INCORPORATED i865. 








Thé Brush-Swan Blectric Light Co. of New England. | rr pen 


v-2 . STRONG, President GAYLORD McFALL, Secretary. 
bY SULLLa IARD, Vice-President. R. W. ABORN, Treasurer, AN D 


JOHN B. POWELL, Gene:al Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH sv., new yrorx. | Bare alld Insulated Copper Wire for Electric Conductors a specially, 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMIT1ING OF POWER ARE IN OPERATION. SOLE AGENTS FOR THE 


woe STS 1 sow. Asana wo virus. BRIDGEPORT ELECTRIC MFG. CO. 
THE ARMINGTON & SIMS 


E FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Automatic Cut-Of Engine, 


THE ( Arc Lights of various Sizes. 
Are and Incandescent Lights from one Dynamo and Circuit. 

FOR ALL PURPOSES WHERE POWER IS REQUIRED. 

CLOSE REGULATION. 


YSTEM Incandescent Lights of various Sizes from Special Dynamo for 
COMPRISES: t Central Station Lighting. 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts. 
MODERATE PRICE. 


OVER 1,700 ENGINES IN USE. 


\ . : 
SELLING AGENTS: 
é JARVIS ENGINEERING CO., 61 Oliver St., Boston. | | TANNER & DELANEY ENGINE CO., Richmond, Va. 
j POND ENGINEERING CO., St. Louis, Mo. | MORTON, REED & CO., Baltimore, Md. 








t® This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, lennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 


G. W. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. S. POSSONS, Supt. W. 4. POSSONS, Asst. Supt. 














mn . Ohio WM. MINNIGERODE, Atlanta, Ga. 
The Sole Manufacturers, under all the Patents ot Chasion ¥. Brush, for Electric Lighting, Storage Jonna Cr te ag ich. | A. J. MILLER, Danville, Va.” 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors. : 5 “si NE -b25 Market St.,Phil.,Pa. } W. it. BURGESS, Greensboro, N.C. 
WE PURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. oO TEA ten tote a gay tmnt iy ° BO Poeun Fi’ 
Machines for a L ye ap Pe of 1 ap he O00, 3.008 4 ,000 and up to 100,600 candle power. T. W. ANDERSON. New Orleans. La. | W 8. 8. PEGRAM. Macon, Ga. 
Our No. 8 machine gives 65 lights o: c. p. with about Dp 86 C St.. k. | J. A. HAUSER, Montgomery, Ala. 
Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. | E. P, HAMPSON & CO., 36 Cortlandt St., New York. | J. A. HAUSER. Montg Y> 





I 'vetrations for Catalogues, Sues 


rs, ete. The Sy — MODEL and Send for Circwars, 


MACHINES INCANDESCENT LIGHTING, (MMMM SS S525555' PyPERIMENTAT seman. 


n PRINTEL T SUPPLIES A. MUGFORD, Hartford, Conn. | WORK sprethity, MB osention tiie Papers 






























adapted for use with Swan Incandescent lamps. These machines are automatic ana 29 n° require the 
use of juy switels or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations w here lights are 


needed for only four or five hours per day and where it is convenient to use power during the day to store Ee 3 
up the current. There are = ef such places where our storage battery must eventually be used. D LEATH E R BELTI NGS 
CARBONS For ARC LAMPS. tf 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory MOST RELIABLE FOR DYNAMOS AND 
in the world and our prices are very low. SWIFT-RUNNING MACHINERY. 


| 
+ @ a a | Warranted to run steady and smooth, and without stretching. 
LEO RI © Go ORS | Write for particulars and pricesto 
: | 
| 


CY¥ARLES. A. SCHIEREN & CO., 


















Wel commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 

orde .rs for all sizes from one up to forty horse-power. In many locations these are the most economical Manufsctarers and ig meg Sets Leather Belting 

producers of power and will be largely used by Lighting Companfes and others where small powers are 

required. 47 Ferry Street, New York. | OAK BARK ELECTRIC BELTING. 
{6 ARCH ST., PHILADELPHIA, 86 FEDERAL ST., BOSTON | 

THE BRUSH ELECTRIC CO. ‘2.82252, &: | No. 8 Worry Street, N. ¥. 








